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Order Your Index Now 


Only a sufficient number of indexes for Volume 97 of the 
Railway Mechanical Engineer, which closed with the Decem- 
ber issue, will be printed to supply the number of copies 
specially requested by our subscribers. If you wish to have a 
copy, order it now, as the order for printing will soon be 
made up. Address your request to our New York office, 30 
Church street. 


In our August and September issues, we announced an offer 
of two prizes of $50 and $35, respectively, for the two best 
papers on the most constructive sugges- 
tions for expediting locomotive move- 
ments through the terminal, simplify- 
ing inspection repairs and keeping en- 
gine failures down during traffic peaks. 
The first prize has been awarded to E. Gelzer. Mr. Gelzer, 
t the time he entered the competition, was employed as a 
notive designer by the Illinois Central. He has recently 
en appointed mechanical engineer of the Chicago, Great 
Western, an announcement of which appears in the Personal 
news columns in this issue. He was at one time a round- 
house foreman on the Pennsylvania System, so that his paper 
is based on practical experience. The second prize winner 
; F. M. Podruch, roundhouse foreman of the Chicago, St. 
Paul, Minneapolis & Omaha at Elroy, Wis. The prize- 
Winning articles will appear in early issues. 


Winners in 
Engine Terminal 
Competition 


LOCO! 


Hot boxes constitute one of the most troublesome conditions 
vith which car department officers and foremen have to deal. 
The service may be running along 
smoothly with only an occasional delay 
chargeable to this cause when suddenly 
it seems as though every car on the road 
has become infected and, almost without 
warning, an epidemic is in progress. ‘These epidemics are 
frequently very difficult to bring under control and a large 
amount of special attention is devoted to the situation in an 
effort to discover just which one of several mechanical or 
Usually the practice adopted 


A Competition— 
How Do You Pre- 
vent Hot Boxes? 


human conditions is at fault. 
as a result of such special studies, which finally cures the 
epidemic, aims at a tightening up in several of these condi- 
tions, all of which, it may be concluded, were contributory. 
These epidemics suggest that the problem is one not only 
of finding the causes which are active in these particular 
cases, but of maintaining permanently the conditions which 
nt the causes from arising. If the conditions are 


anical, how can the repair or renewal of the critical 
parts be insured at the proper time to prevent these destructive 
‘cumulations of trouble? If the cause lies in, the failure of 
ication, what form of systematic inspection can be made 
effective in remedying faulty lubrication before it has 
ied the point of failure? We believe that our readers 


> 





generally will be interested in learning of any measures 
which have been at all successful in effecting a permanent 
improvement in hot box conditions. We are, therefore, of- 
fering a first prize of $50 and a second prize of $35 for the 
two best papers describing measures which have been suc- 
cessful in effecting a definite and permanent improvement 
in the hot box situation, and setting forth as specifically as 
circumstances will permit just what the results have been. 
The papers should be received at the office of publication, 
30 Church street, New York, on or before March 1, 1924. 
Papers other than the prize winners that are published will 
be paid for at space rates. 





One of the outstanding features of railway progress during 
the year which has just closed was the. remarkable improve- 
ment effected in the condition of rail- 


Improvement — way motive power and cars. Had it not 
in Equipment been for the splendid condition of the 
Conditions equipment during the summer and fall 


of 1923, American railways could not 
possibly have handled the heavy traffic which they did handle 
so expeditiously and efficiently. Credit for the improvement 
effected in railway equipment conditions must be given in the 
largest measure to the mechanical department. We wonder, 
whether the mechanical department men themselves realize 
how much they actually did accomplish or how far reaching 
were the results of their work. 

The statistics show that on January 1, 1923, the railways 
had 13,587, or 21.1 per cent, of their locomotives held for 
repairs requiring over 24 hours, this large number and per- 
centage still reflecting the effects of the shop employees’ strike 
of 1922. On December 1, 1923, the number of locomotives 
held for repairs requiring over 24 hours had been reduced 
to 9,755, or but 14.9 per cent. As a result of this, the num- 
ber of locomotives in serviceable condition on December 1 
was 53,764, an increase in available motive power units over 
last January 1 of practically 5,000. There were at the be- 
ginning of 1923, 216,011 freight cars in bad order, or 9.5 per 
cent of the total cars on line. On December 1, 1923, there 
were only 155,626 cars in bad order, or but 6.8 per cent. In 
effect, this meant an increase in available serviceable cars of 
approximately 60,000. The improvement effected was due to 
two factors, one of which was the addition of new equipment 
replacing old, worn out units, and the other the performance 
of the railway shops and car repair yards. Every mechanical 
department man knows what he individually accomplished in 
connection with the work which was done. He is entitled 
to know also that the mechanical departments as a whole 
accomplished a result such as even the most optimistic would 
not have believed possible but a few months ago. 

The railways in 1923 handled a record-breaking traffic 
without car shortage or congestion. There is enough credit 
for this performance for all departments to share, but the 
fact remains that the tools with which the work was done 
were the serviceable cars and locomotives, made so.and kept 





‘so by the mechanical department. Expert students of business 
conditions give the remarkable operating performance of the 
railways during 1923 great credit. They emphasize the dif- 
ference which existed between 1923 and our previous record- 
breaking traffic period of 1920. In 1920 there was congestion, 
car shortage and delayed freight movement. In that period 
consignees could not secure their freight shipments with 
promptitude. As a result they duplicated their orders and 
manufacturers and distributors—wholesale or retail—were 
compelled to build up large stocks of raw materials or goods 
so that they could make deliveries from stock without having 
to wait indefinite periods for consignments, from which to 
fill their orders. Capital and credit were tied up in enormous 
inventories or in shipments on the road. The inflation, of 
course, could not continue; late in 1920 the boom burst and in 
1921 the reaction was so sharp as to give us a severe depres- 
sion. 

As a result of the splendid railway performance in 1923 
the contrast between the conditions existing now and those 
at the end of 1920 is striking, the business experts say. Busi- 
ness was good in 1923; but there was no inflation. There 
was no need for excess production nor were excess inventories 
built up. Prompt railway service necessitated no undue call 
by business men on the banks for credit. Putting two and 
two together this means, the experts point out, that efficient 
railway service in 1923 has given us the basis of a prosperous 
1924. 

If it is true that the splendid operating performance of the 
railways in 1923 was largely due to the record made by the 
mechanical departments in the repair of cars and locomotives, 
this means plainly that they have done this country a great 
service. We wonder if, as the mechanical officers and men 
saw the unserviceable equipment reduce in quantity week by 
week, they realized how far reaching the effect was going to 
prove. 


There is one subject which warrants the earnest attention of 
railroad mechanical men in January—and every other month 
. : of the New Year. It is the present 
Engine Terminals condition of locomotive terminals and 
and Locomotive the way in which they limit locomotive 
Utilization utilization and consequently railroad 
net income. While a few of the more 
recently constructed terminals are large enough and suffi- 
ciently well equipped to handle locomotives promptly and 
economically, this cannot be truthfully said of the majority of 
over 3,200 enginehouses on Class I railroads in the United 
States. Many of these were only just large enough to handle 
the business at a given point when they were built 20 or more 
years ago, and were long since outgrown. Others never had 
the required machinery, equipment, or facilities for minimiz- 
ing labor costs. 

The prime essential for the movement of traffic is adequate 
motive power and since the number of hours that power can 
be kept in service is inversely proportional to the time re- 
quired for conditioning it in engine terminals, the importance 
of terminals and their direct relation to railroad earnings 
are plain. From the latest statistics available locomotives 
are in service only an average of eight hours out of 24, and 
are turned 1.4 times in 24 hours. The results obtainable by 
improved terminal facilities and in some cases terminal re- 
location to reduce the time element per engine turned, and 
the frequency of turning was strongly emphasized by L. K. 
Sillcox, general superintendent of motive power of the Chi- 
cago, Milwaukee & St. Paul in a paper read before the 
Western Society of Engineers, March 13, 1923. A striking 
paragraph quoted from this paper is as follows: ‘The 
average cost of turning power is now approximately $6 to 
$8 per engine turned and the average number of turns is 1.4 
per serviceable locomotive day. A revision of facilities that, 
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by reducing the time element of turning, would produce a 
reduction of 50 cents per engine turned and reduce the fre- 
quency of turning 0.1 turning per day (say from 1.4 to 1.3), 
will accomplish an annual economy on a complement of 2,000 
locomotives to the extent of approximately $650,000, an 
amount which would pay interest at 5 per cent on $13,- 
000,000. Such an appropriation, properly distributed over 
the system, would provide for a great many time-saving 
features which, if utilized advantageously, would produce 
large returns on the investment and at the same time recover 
many serviceable locomotive hours to revenue service.” 

In times of peak load, locomotive utilization (service 
hours), limited by the present lack of terminal facilities, re- 
stricts railroad income, and the railroads are at all times 
subject to excessive terminal labor costs, owing to the de- 
ficiency in coal- and ash-handling machinery, enginehouse 
cranes of various types, machine tools, drop pits, power trucks 
and many other labor-saving devices. Railroad officers can 
address themselves to no more important task than a study of 
present terminal conditions with a view to developing some 
comprehensive, workable plan for their early improvement. 





“While railroad shops are, as a rule, not as efficient as they 
should be, there are a few which, in the matter of methods 
and equipment, stand out as examples 

People Who = joall the rest.” This remark by a lead- 

Live in ing authority in the machine shop in- 

Glass Houses dustry, brings to our minds the old 
familiar maxim about “people who live 
in glass houses should never throw stones.” We cannot help 
but agree that his statement is true, but why limit it to rail- 
road shops? The same thing can very well be said of prac- 
tically every other industry and such a statement can be sub- 
stantiated by fair investigation. 

The history of industrial engineering shows that its most 
outstanding successes have been in new plants where it has 
been able to have its way in the matter of shop layout and 
in the selection of machine tools. An inspection trip through 
various manufacturing plants, power stations and other in- 
dustries revealed that the newer installations had better and 
more efficient methods than the older plants. This was for 
tne simple reason that new systems and machinery had to be 
installed and, of course, the latest and best suited were 
adopted. In some of the older plants inspected, the machine 
tools and systems in vogue were no better, and in some cases 
not as good, as the average railroad shop built at about the 
same time. Everything considered, it was difficult to see any 
difference between the development of these plants and that 
of railroad shops built during the same period. 

On account of the character of the work usually performed 
in a railroad shop, industrial engineers, until recently, have 
been rather wary of tackling the railroad shop problem. 
Railroad shops have always been placed in the jobbing shop 
class. Problems of routing material, placing various ma- 
chine tools on a production basis, the trouble of adapting 
time studies to repair work and the necessity of complying 
with government rules and regulations have always appeared 
as somewhat of a Jonah. However, recent developments in 
operating conditions, equipment, shop buildings and machine 
tools, have enabled the railroads to adopt methods of per- 
forming work in repair shops that are in many respects un- 
like, but just as efficient as those used in straight produc- 
tion work. 

It is not to be denied that the railroads are forging ahead 
in the adoption of efficient methods in the maintenance of 
their equipment. This fact is well brought out by revicw- 
ing the various articles describing new shops and improved 
methods of management installed in others, which have been 
published in the Railway Mechanical Engineer during the 


past year. Where justified, railroads having shops with old |— 
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buildings and equipment have purchased new machine tools 
and other facilities, and by rearrangement have obtained an 
output that can compare favorably with that which will be 
found in manufacturing plants of similar age and size. The 
newer shops are far in advance of anything that has ever 
been done. Efficiency in methods of doing work in the rail- 
road shop is rapidly developing into a separate and distinct 
field, a field which is unlike that of straight production 
work. 

It is just as unreasonable to select a modern railroad re- 
pair shop and compare it with the manufacturing shop of 
20 or 30 years ago, as it is to compare a modern manufac- 
turing shop with an old railroad shop. Like every other in- 
dustry under the sun, railroad shops are not as efficient as 
they should be, and, like every other industry, there are also 
a few that “stand out as examples to all the rest.” 





An unusually heavy volume of traffic was handled by Ameri- 
can railways during the year just closed. That this was done 
; without the usual and anticipated con- 
Relation of gestion and car shortage was due in a 
Equipment Design large measure to the exceedingly cred- 
to Maintenance itable work done by the mechanical de- 
partments in reducing the number of 
cars and locomotives being held for repairs. The carrying 
out of this most important work required the expenditure 
of enormous sums of money and absorbed a considerable 
percentage of the railroad revenues. How much of this 
expenditure might have been avoided had the question of 
maintenance been given more careful consideration when 
the designs were prepared, or had the engineers and drafts- 
men known more about what parts were liable to failure and 
why, is something that no one can say with assurance. That 
the expenses were considerably increased due to such a lack 
of knowledge or to a failure to take everything into con- 
sideration when preparing the designs of locomotives and 
cars is undoubtedly true. Feeling that the men in the 
mechanical department, who are actively engaged in keeping 
cars and locomotives in good operating condition, would 
be able to offer some valuable suggestions as to.changes in 
design that should tend to reduce wear or failures and there- 
by lessen the expenditures necessary for keeping rolling 
stock in a proper condition, the Railway Mechanical Engi- 
neer announced in the December issue two prizes for the best 
contributions outlining what had actually been done or 
what might be done in this direction. There is a very real 
onnection between design and cost of maintenance. Prog- 
ress always is gained first by recognizing where improve- 
ments may be made and then by making them. As this 
mpetition closes on February 1, there is not a great deal 
of time left, but enough for those of you who have practical 
iggestions to send them in if you do not postpone jotting 
vn your ideas on this ever important subject. Let us have 

r contribution for the betterment of the service. 





In view of the amount of fuel oil used in railroad shops, 
‘ine terminals, car repair yards, etc., it is plainly of the 

.. utmost importance that it be burned 
lome-made Oil- efficiently and this implies the utiliza- 
Surning Equip- tion of furnaces, torches, forges and 
nent Wasteful burners of scientifically correct design. 
he Railway Mechanical Engineer has 

ed attention in the past to the wastefulness of the large 
rity, if not all, home-made equipment of the type referred 
‘cause it is made by shop mechanics who have neither the 
ialized experience nor the facilities which outside manu- 
‘acturers can bring to bear on the design and construction of 
Oll-burning equipment. All the different manufacturers’ 
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equipments do not cost the same nor operate with the same 
degree of economy, however, and the only fair way is to 
subject them to comparative tests and buy the one which 
shows the most economy in conjunction with satisfactory 
work. (Within reasonable limits, price should have no bear- 
ing on the type of oil-burning equipment selected.) 

In line with these views one progressive railroad has 
recently tested some home-made oil-burning rivet forges as 
compared to the best manufacturer’s forge which could be 
obtained and the results showed so plainly the superiority 
of the latter that this railroad has discontinued the practice of 
making its own forges and oil-burning equipment. During 
one of the extended tests the consumption of fuel oil by the 
manufacturer’s forge was only 234 gal. as compared to 520 
gal. by the home-made forge and this saving in oil also meant 
a saving in air which costs money to compress. Moreover, 
there was a serious question as to the quality of the product 
turned out by the forge which burned such an excessive 
amount of fuel. 

The facts developed in the tests referred to prove beyond 
question that in the long run the best oil-burning equipment 
obtainable is cheapest to operate, and it is doubtful if home- 
made equipment of this type can ever compete successfully in 
a fairly conducted comparative test with that made by 
manufacturers. 





alll 


One cannot but be impressed when reading the article in 
this issue by Frank J. Borer, freight shop foreman of the 
Central Railroad of New Jersey, which 


Efficient was awarded the first prize in the shop 
Shop management competition, with the 
Management fact that it is a mighty human docu- 


ment. True, he does go into the 
mechanical details of management, but always from a point 
of view, which is not far in the background, of developing 
enthusiasm and a spirit of co-operation among the employees 
(the word “employee” in this connection being used in its 
larger sense of comprehending both officers and workers, 
because they are all employees). 

One of the most outstanding developments in the rail- 
road field during the year 1923 has been the growing con~’ 
sciousness on the part of all of the factors involved in rail~ 
road management and operation, of the importance of the 
personnel question. ‘This is reflected, for instance, in the 
letters which chief executives sent to the Railway Age for 
publication in its Annual Review Number, extracts of which 
follow: 

C. E. Schaff, president of the Missouri-Kansas-Texas 
Lines, for instance, said: “I believe the education of em- 
ployees by means of circulars, magazines, lectures, confer- 
ences with their officers on safety and other operating mat- 
ters, has accomplished much and if continued will further 
promote harmonious relations between employer and ‘em- 
ployee.” 

Ralph Budd, president of the Great Northern, said: 
“Promoting better understanding by railroad employees is a 
somewhat different problem, but even more important (than 
public relations). It can only be accomplished by efforts on 
the part of individual roads to get and keep the confidence 
of their employees by explaining points commonly misunder- 
stood and misrepresented, by fair dealing with the employees, 
and by making an honest effort in each case of complaint 
to settle the controversy as promptly as possible.” 

C. H. Markham, president of the Illinois Central, said: 
“One of the noteworthy items in the achievements of the 
railroads during the last year has been the betterment of 
their relations with the public and their employees. Railway 
executives are coming more and more to look upon these 
problems as being fully as important as any other phase of 
railway management. The morale of the railway personnel 
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is founded upon a knowledge and understanding of the rail- 
way situation. Forces are constantly at work to spread false 
information and create misunderstanding. If allowed to go 
unchecked, these forces would seriously threaten to under- 
mine the efficiency of the railway service. To meet this 
situation, to give the officers and employees of the railroads 
a working knowledge of the facts about their business and to 
interpret that knowledge to them in a way that will be re- 
flected in loyalty to the railroad and the spirit of railway 
service, is a task which challenges the managements of 
‘American railroads today. It has been well said that the 
railroads are not only twenty-one billion dollars of invested 
capital, are not alone the locomotives and cars and roadway 
and structures and other facilities of the railway plant, but 
are two million men and women engaged in the operation 
of this plant provided with these funds. To the end that 
their work shall be performed efficiently and economically, 
in a spirit of true service and a striving for the better things 
of life, there needs to be leadership from the managements, 
as well as courage and high purpose within the ranks.” 

J. E. Gorman, president of the Chicago, Rock Island & 
Pacific, said: ‘A constant and unremitting attention to all 

‘of those things calculated to encourage confidence toward 
the management on the part of employees, and a spirit of 
co-operation and teamwork, establishes a basis for public 
appreciation and support. Adherence to a policy of fair 
dealing with all employees is necessary. An effort to bring 
to the attention of employees the facts which are so much 
in public controversy, and the mutual interest of the em- 
ployee and the management, will unquestionably be helpful 
in this direction.” 

We always associate mechanical engineering with the 
mechanical department of our railroads, but the question is 
whether we have sufficiently considered the application of 
mechanical engineering to this department in its largest 
sense. For instance, the following is a very generally ac- 
cepted definition for engineering: ‘Engineering is the 
science of controlling the forces and of utilizing the mate- 
rials of nature for the benefit of men, and the art of organ- 
izing and of directing human activities in connection there- 
with.” [The italics are ours. | 

Engineers are beginning to recognize the thing that is so 
aptly brought out by Mr. Borer in his closing paragraph, 
and that is, that after all, it is the spirit which dominates 
an organization that is the most important factor in securing 
enthusiasm and co-operation. The trouble is that clean-cut 
and frequent demonstration of this spirit must be made on 
the part of the management. We may have a very high re- 
gard and love for a person, but unless that spirit is fre- 
quently experienced, or demonstrated in practical ways, it 
will not be recognized or understood. The management, or 
Tepresentatives of the management, must therefore take pains 
to make dead-sure that their friendly attitude toward the 
employees is clearly understood and they must constantly 
seek ways and means of demonstrating this in practical 
terms. 

Not only must the “weeds of misunderstanding” be cleared 
away, as suggested by Mr. Borer, but the workers must be 
considered as individuals and steps must be taken to see 
that they are given the proper incentives. In this connec- 
tion it may not be out of place to quote an incident which is 
recorded in the book on “Science and Common Sense in 
Working with Men,” by Walter Dill Scott and M. H. S. 
Hayes, published by the Ronald Press Company. 

“Incidents can be multiplied indefinitely to point the im- 
portance of applying the right incentive. We can go through 
the whole category of instincts, emotions, sentiments, and 
habits that are discussed in a text book of social psychology 
and match the greater part of them with incidents where 
they functioned as incentives. Let us tell you, for example, 
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‘ a story told by Colonel Johnson, who was connected with 
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that combat division in France which included Sergeant 
York in its ranks. 

“A boy from the mountains appeared in a southern camp 
during the war. He was a ‘conscientious objector.’ The 
procedure for handling these offenders was expressible in 
the phrase, “Treat ’em rough.’ In fact, the commanding 
officer in this case said, ‘Give him hell.’ Under that treat- 
ment this mountaineer would in a few days have been sent 
to Leavenworth as incorrigible. ‘Treat ’em rough’ worked 
in many cases for the conscientious objector, but it would 
not work in this case. Then a new officer was put in charge, 
one who tried new tactics. He appealed to this conscientious 
objector on the ground of duty and loyalty. He argued 
that it was his duty to advance the Kingdom of God on 
earth and to fight against the enemy of truth, and the red- 
haired York yielded to that treatment and went to the front. 
In a single day with his own rifle and revolver he shot 60 
officers and privates in the German army and brought home 
183 prisoners. 

“The motive applied was the motive which appealed in that 
particular case. A shift of motives changed that man from 
a criminal to an American idol and one of the greatest 
heroes of the American army. In industry today we have a 
lot of trouble-makers, agitators, loafers, people who are not 
interested in the job, but some of them are as they are be- 
cause of the treatment they are receiving. ‘There are some 
who could be converted into Sergeant Yorks of industry if 
they were handled as wisely.” 


How shall we train the shop apprentice in order to develop 
him for the best future interests of both himself and the 
railroad? Can we succeed by treating 


Is It him in an impersonal way as one of a 
Really Worth = group, or must we consider his peculiar 
While? personal characteristics and make him 


feel, as an individual, that the railroad 
business is really worth while and that he can become an 
important factor in it? These are difficult questions to face. 
The apprentice problem—or training men for the future— 
in the mechanical department has been considered, where it 
has been considered at all, as a more or less incidental mat- 
ter, except for a very few roads. 

Sixteen years ago tremendous and prolonged applause 
followed the presidential address of J. F. Deems before the 
Atlantic City convention of the American Railway Master 
Mechanics’ Association. In closing he said: ‘We have in- 
herited; what shall we bequeath? What shall we leave to 
aid in solving the problems of the future, many of which 
may be much more perplexing than those we are called upon 
to solve today? We may work in brass and steel, and leave 
the most perfect mechanism; we may develop and improve 
and evolve methods and practices until nothing more can be 
desired; we may reach perfection in all these, in mechanism, 
structure and method, and yet our bequest be a failure and 
itself a burden unless we provide that which is paramount, 
which is over and above the sum total of all this, and for 
which even today events throughout the world are crying 
aloud—the man. A man prepared, experienced, earnest; 
hopeful and happy; consecrated to his work and ready to 
the hand of the future. * * * Our own future, and the 
hope of that larger future which lies beyond, depends on our 
efforts and our success in providing those who are to help us 
today, and upon whom at no distant day must fall our duties, 
our opportunities, our honors and our families. Have we any 
greater, grander, more sublime obligation than this? Can 
we justify a pride in our life-work if we fail in this?” 

Some splendid things have been done in apprentice train- 
ing since Mr. Deems made this statement—done, however, 
on a pitifully small number of roads when we consider 
the great question at issue. It is doubtful if Mr. McGowan, 
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the winner of the first prize in the apprentice competition, 
whose article is published in this issue, ever heard of Mr. 
Deems’ address, but his last sentence, coming from a young 
man just about to complete his apprenticeship, has almost 
as strong an appeal in it—“I hope that for the sake of future 
business and future America, our controlling industry, the 
railroads, will see the need of an extensive apprentice pro- 
gram.” 

Is is not high time that those in authority faced up to the 
situation and took some real forward steps in extending 
modern apprenticeship training? It is not necessary to ex- 
periment or to use untried or questionable methods. A few 
roads have cleared the path and can point to thoroughly 
tried out, effective methods which cannot fail if introduced 

| promoted in the proper spirit. Developments during 
the past few years have shown more clearly than ever before 
the need for intelligent, well trained employees and high 
ideals of organization. The training of apprentices can no 
longer be regarded as an unimportant or incidental question. 
It is one of the most vital questions confronting the mechan- 
ical department of our railroads today. Now that the execu- 
tives are awakening to the importance of the personnel ques- 
tion on our railroads, mechanical department officers cannot 
afford to side-step this question simply because its neglect 
will not stand out in the current balance sheet with a point- 

ig finger of accusation. 

Nobody ever accused John Purcell, of the Santa Fe, of 
theorist or a dreamer. He is eminently practical. 
He was one of the first to face up to this apprenticeship 
problem in a serious way. With the support of his manage- 
ment and aided by Frank Thomas, he has aggressively pro- 
modern, up-to-date apprentice methods for years, and 
he can well afford to point with pride to the results that are 
so marked and so evident in the mechanical department of 
the Santa Fe today. In connection with Mr. McGowan’s 
article we commend the re-reading of the splendid address 
made by Mr. Purcell at the meeting of the Mechanical Divi- 
sion at Chicago last June. It will be found in the July 
number of the Railway Mechanical Engineer, page 497. 

\Ir. McGowan’s paper bristles with constructive sugges- 
Every mechanical department officer who is interested 
future of the railroad business should not fail to read 
it carefully. 


Who is this chap McGowan, and why is he qualified to 


being 


a] T ] 
noted 


speak on the apprentice question? He knocked around quite 
a bit before he settled down to work in the mechanical de- 
partment. For instance, he worked as a sheet metal trade 
helper, a carpenter helper, a structural concrete workers’ 
helper, and a laborer in a section gang. Then he tried his 
hand as an apprentice, serving for a while as a leather 
worker apprentice, an apprentice in the printer’s trade and 
then for two years on deck, starting as an apprentice sea- 
m Finally he went to the Atlantic Coast Line as a call 
boy in the transportation department, then to the shops as a 
laborer on the scrap pile. The next step was as messenger 
in the erecting shop and then shortly before his twenty-first 
birthday, he became a regular apprentice at the machinist 
trade. He was nearing the completion of his apprenticeship 
when he entered his article in the contest. While serving 
as chinist apprentice he started a correspondence school 


cou in mechanical engineering, and after completing his 
ap] ce course in November he entered the drawing room 
of the Atlantic Coast Line. 

\ir. McGowan is, therefore, pretty well qualified to dis- 
apprentice question, and he makes some very pointed 
an structive suggestions which are mighty well worth 
re He shows, also, a rather keen appreciation of the 
nu ide of this question. If you do not have time to 


re whole article, don’t neglect to study the two para- 
gra in the section entitled, “If We Could Only Get the 
Boy int of View.” 


RAILWAY MECHANICAL ENGINEER 








What Our Readers Think 











The Laborer Can Contribute 


To THE EpitTor: 

Your editorial on “The Value of Questions,” page 795 of 
the December issue, contains what I consider one of the best 
suggestions for bringing out what the employees are think- 
ing about and ascertaining just how many really wish to 
learn more about their jobs, than anything that I have seen 
for a longtime. But, there is a noticeable exception, between 
brackets, in the words ‘Except Laborers.” 


Why should laborers be thus exempted? ‘There was a 


‘time when I too may have been ‘agreeable to this exemption, 


but after having receivéd the attached letter from one of this 
class of men, it will be readily seen why this exception is 
taken ,tq leaving out the laborers. This letter took consider- 
able time to decipher; the original is in my possession, 
written in pencil on a soiléd' piece of paper, but nevertheless 
I consider ‘it:‘a classic. The name of the superintendent of 
motive power, to whom the. letter was addressed in entering 
the suggestion for a prize of $10 which he had offered for 
the best suggestion for reducing costs of shop operation dur- 
ing the year, has been changed. The letter refers to a supply 
of very heavy cané brooms that had been substituted for the 
usual corn broom that had always hitherto been supplied. 
I am not prepared to confirm the correctness of figures and 
savings the laborer quotes, but think this letter makes out 
a strong case in favor of not exempting them from participa- 
tion in the Chicago, Burlington & Quincy’s bulletins. 
OBSERVER. 
Mr. Blank, 
Supt. Motive Power: 
I can’t expect to win your good prize because I am only a 


laboring man and not a mechanical one but just the same I want 
to see the railroads make all they can. 

There is te much talk about railroads being managed wrong 
and I no this one ain’t when you offer a $10.00 prize like you have. 

My idea is only in a broom and I can sweep as good as any 
man I no but with a corn broom it works out like this. 

I sweep from the vat to big door in Machine Shop behind pit 
No. 1 in 3 hours, equals $1.17. 

To sweep the same distance with the new kind of heavy broom 
is 5 hours equals $1.95. 

Then you lcse 78c. a day. 

For the rest of the time I help the machinists, 

A corn broom lasts about 16 days. This multiplied by 78c. is 
$12.48 you lcse on a hard broom and the hard broom does not 
last as long. 

I have told my boss about these brooms and he says “Do the 
best you can with them. I do not think they will by any more.” 
Well that is the best | can what I told you about and also. your 
arms about dropp off when you sweep 5 hours with a hard broom 
and the corn ones do not tire you at all, but I gess they by them 
hard brooms cheap and they think they make money, but you see 
how it is, Mr. Blank, don’t you? Epwarp G. O'Conner. 


New Books 


EMERGENCY BRAKING oF Evecrric Cars. By D. D. Ewing. Bulle- 
tin No. 13. Engineering Experiment Station, Purdue Univer- 
sity, Lafayette, Ind. 164 pages, 6 in. by 9 in. 


This bulletin contains the report of a series of emergency 
stop tests made with four types of city and interurban elec- 
tric cars. The investigation was a co-operative one, partici- 
pated in by Purdue University, the Central Electric Railway 
Association and the Westinghouse Traction Brake Company. 
The manner in which the tests were conducted, the results 
obtained and the conclusions reached are given in detail. 








=~ mers VOSS  . >» 2S ” fF & .- i oe See oe ee So UG He 1 BA 
ie - me SESESS LE *2S Sp 88 POP Ee Be ae Shee ole 
r ae lm + £ 3 as S/s 

~ wae atom FAA BOD E2 AS &, as Ses Bs 


—-—~%¢Gg--- 


at 
—-3f¢ -— 


-—-—- HU 2740 wlL80-—-—-—— 
——a80g /83Yyf /2{1 46 $f --———~ 


—>K-—-—-——-5499-———- 


Gia Stee eae a 
fl whl “We 


Te wae A 


LSD Ih 


a 
SP OEE =, 
ssapuijA9 


RAILWAY MECHANICAL ENGINEER 


apis) Fygx Fon) 


ai 


xoga/ lf 


———— 
<< 




















Cross-Sections and Elevation ef Vallance en 














idian National 2-8-2 Type Locomotive with Belpaire Firebox 





Canadian National Mikado Type Locomotive 


Belpaire Fireboxes and Extended Side Sheets Reduce Troubles from 
Bad Water in Western Canada 


wat By C. E. Brooks 
Chief of Motive Power, Canadian National Railways 


HEN considering the type and design of locomotive to 

\¢ proceed with for handling the increasing traffic of 
the Western Region, the motive power officers of the 
Canadian National decided on a Mikado type with a Belpaire 
boiler as this type of boiler permitted of greater heating sur- 


face and steam space. Forty-five of these engines have 
recently been completed, 35 at the Montreal Locomotive 
Works and 10 at the Canadian Locomotive Company, King- 


ston. ‘The locomotives without the booster are classified on 
the road as S-2-a and are numbered from 3525 to 3559 in- 
clusive. The locomotives with the booster are classified as 
S-2-b and numbered from 3560 to 3569 inclusive. 

A large number of the details used in the construction of 
these locomotives are also common to the previous order of 


Mikados and many of the details are common to all Canadian 
National modern power. The ten engines built at Kingston 
are identical with those built at Montreal, except for the few 
changes made necessary on account of the application of the 
booster to these engines. 


The Boiler and Accessories 


The boiler is designed with a Belpaire firebox and extended 
wagon top and conical bottom barrel, the first course being 


78 in. and the largest course 90 in. in outside diameter. The 
lrebox proper is 108% in. by 84% in. inside and the com- 
bustion chamber is 22% in. long. The boiler horsepower in 
per cent of cylinder horsepower is 96 per cent. 

There are 240, 2-in. tubes and 40, 534-in. flues, 18 ft. 0 


M. long; the flues are electrically welded into the back tube 
sheet according to Canadian National standard practice. 
_ The railway company’s standard method of crown staying 
as been carried out on these boilers and is similar to what 
ribed in a previous article on the Mountain type 
reboxes are provided with what is known as ex- 
e sheets. This form of side sheet is being developed 
nadian National in an effort to overcome troubles 
| water. With the ordinary flat side sheet, any ham- 


was 


i0con 


trud 
on t} 
due t 





S, 


y Mechanical Engineer, August, 1923, page 555. 





mering of the staybolts has a tendency to open up the sheet 
around the thread of the stay until eventually nothing but the 
bat head of the stay is holding the sheet. The extruded sheet 
referred to is so arranged that any hammering of the stays 
will close the sheet in onto the thread. 

These locomotives have been equipped with Duplex stokers 
and the feedwater supply to the boiler is by means of a 
Worthington feedwater heater and pump on the left side and 
that on the right is supplied by a Hancock type E. A. inspira- 
tor equipped with 3,500-gal. tubes. 

The grates are of Canadian National standard design, the 
rocking grate bars being of alloy cast steel with detachable 
lugs. They are operated by Franklin power grate shakers. 
The ash pans are the Canadian National standard hopper 
type, the location of the hinges being such that the doors close 
of their own weight. It was feared that on account of the 
flatness of the ash pan, owing to the application of the Delta 
trailing truck frame in connection with the booster, that the 
grates would be liable to burn out quickly and, in order to 
overcome this possibility, an auxiliary hopper has been placed 
on each side of the ash pan, outside of the trailing truck 
frame. These auxiliary hoppers greatly facilitate the clean- 
ing of the pan and prevent the collection of cinders on the 
coping. 

The ash pans are also equipped with a sludge ejector 
which consists of a 1%4-in. pipe from the delivery pipe of the 
inspirator to the ash pans, with a branch extending into each 
hopper and a valve operated from the cab. The arrangement 
is specially valuable as it permits the direction of hot water 
into the pans to thaw them out when the locomotives arrive 
at a terminal in freezing weather with the pans partly filled. 

The superheater, which has 885 sq. ft. of heating surface, 
is the type A supplied by the Superheater Company and is 
equipped with forged return bends. 

The smoke stack is the railway company’s standard three- 
piece type, the center piece forming the base and fitted to the 
smokebox, extending down into it. The stack proper and the 


. stack extension fit inside and butt together in the base exten- 


sion, thus forming protection from the impinging action of 








the exhaust for the center piece, which constitutes the part 
that must be fitted to the smokebox. 


Engine and Running Gear 


The cylinders are 27-in. diameter by 30-in. stroke; driving 
wheels 63-in. diameter with 56-in. cast steel centers; boiler 
pressure 185 lb. and the rated tractive force 54,600 lb. The 
cylinders follow Canadian National standard design, being 
equipped with railway standard by-pass valves and four 
standard cylinder cocks to each cylinder, two being placed at 
the ends of cylinder barrel in the usual manner, one placed at 
the center of barrel and connected with a drain pipe from the 
bottom of the steam chest (this pipe is covered by the cylinder 
jacket); the fourth cock being piped to the exhaust cavities 
which are drained from each quarter. All eight cylinder cocks 
aré operafed in unison by one set of levers. The cylinders are 
also-equipped with:railway standard relief valves. The cross- 
head is fitted with the Rogatchoff adjustment which permits 
the adjustment of the shoes to take up wear. 

Steam distribution is provided for by a Walschaert valve 
motion controlled by a power reverse gear and all parts are 
interchangeable with previous Mikados. The diameter of the 
piston-valve is 14 in: and the setting is as follows: Travel 
6% in.; lap 1 in.; lead % in.; exhaust clearance 0 in. 

The rear end is fitted with a Commonwealth cast steel 
cradle casting. The trailing truck is of the Commonwealth 
constant-resistance type with 43-inch diameter wheels. 


Cab and Piping 


The cab is of the railway company’s standard short vesti- 
bule type and has many unique features. This type of cab 
makes it possible to have almost all the short stays in the 
sides of the firebox out clear of the cab. The few that re- 
main inside are of the F. B. C. flexible type. The cab is 
securely riveted to the boiler with a 3-in. by 4-in. angle iron 
around the whole front of the cab and on the boiler ‘and, in 
order to take care of expansion the cab brackets are provided 
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with a groove permitting the cab to slide on the cradle casting. 

The cast steel turret* with eight outlets has been placed 
outside far enough ahead of the cab to permit of grinding in 
or packing the operating valves which are all of one standard 
size entering the turret horizontally from the rear with the 
valve seats at the front of the turret. These operating valves 
are fitted with extension handles carried into the cab and 
labeled. Not only has the turret been placed outside the cab, 
but the inspirator, the blower valve and the stoker engine 
valve as well. Wherever a valve is outside of the cab and 
under the jacket, a slide has been provided in the jacket 
directly over the valve so that it is easily accessible. 


Other Features 


The tank is of the water-bottom type of Canadian Na- 
tional standard design and construction, somewhat modified 
for the application of the Duplex mechanical stoker. The 
tank has a water capacity of 8,300 Imperial gallons (10,000 
U. S. gallons) and a coal capacity of 12 tons. The tender 
frame is of the Commonwealth cast steel type. The tender 
trucks are of the 4-wheel pedestal type equipped with 34% 
in. wheels with semi-steel centers 28 in. in diameter and 6-in. 
by. 11-in. journals, all parts being interchangeable with 
trucks on previous Mikado locomotives. 

The sand box is fitted with Hanlon sanders; World type 
safety valves are used, three in number, one muffled and two 
The headlight equipment is made up of a Pyle- 
National type K-2 turbo generator set and Keystone type No. 
1412 cage, fitted with a 14-in. Golden Glow reflector, C. M. 
S. focusing device and Canadian National standard separate 
number lamp case with sides oblique, this making for the 
maximum safety in operation by reason of the easier and 
more certain identification of locomotive numbers. Water 
level indication is procured by a Canadian National standard 
water column welded directly to the back head of the boiler 





*For drawing and description see Railway Mechanical Engineer, August, 
1923, page 555. 
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The Boiler Is of the Extended Wagon Top and 


Conical Bottom Type with Belpaire Firebox 
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and fitted with the railway company’s standard try cocks 
and water glass fittings. .The water glass is fitted with a 
special guard. The steam heat reducing valve is of the 
World-Leslie type and the piston and valve rod packing is 
King metallic. Franklin radial buffer and Unit safety bar 
are used between the engine and tender, and the piping be- 
tween the engine and tender is equipped with Barco joints. 
These engines are fitted with Shoemaker firedoors. 

The accompanying data table is for the locomotives to 
which a booster was not applied. The addition of the booster 
brought the total weight of the engine up to 322,450 lb. and 
inrceased the total tractive force to 65,000 lb. 


TaBLeE oF DIMENSIONS, WEIGHTS AND PROPORTIONS 


DRUG “(cn cincc nase aees sneeadanenan oa abnnickknn cabae ae Canadian National 
Type Se; SEES ice a 5-4 10s aoe bess eee ea ae eee eae -o- 
RN anata ae ke a Mine ieee is ea a Freight—Western region 
Cleese. GiOtebes OE DERG onc ik 006.0566 000560000840 08-0 27 in. by 30 in. 
Wales ONE TIE. 5 52 6 asas.b nis ce Samed uals macjnem ach mene eeieweae Walschaert 
EE, RAT BIR oo ns onc wabnena dee an wn aGaesaa haces enw 14 in. 
MU ON goo oo.0sse Cee ah Dea a Ges wah 6 SCPE soun oe ea eAen 6% in. 
PRED bos 6.45 4s oid Sissi a eee aN ennae SAA eana wae e AledAma ee 1 in. 
ce ae EE ee ee ree ee ee ee ee 0 in. 
i ee I oo a anche wre SiS Oe Caw RRR Aa aS ¥% in 
Weights in working order: 
[CNN rssh s.cdei0is sh obNinuasdwiteesacuaaneunn wankeaiaa oem 227,600 Ib 
On: eee EE: iw acsusacicauk seen bbisanciwwuleeenw anime ke 29,500 Ib 
ie) BR WOE sc nts cede seekekas paws aaiean eer akunn 57,700 lb 
SEG MEUM oo eS cwisisls ox ds oSORGS Abad oobi Gawain 314,800 Ib 
ee ee ne ere re eee 185,100 Ib 
Wheel bases 
SREMNEIE.  raSecu hk id rsth Samanta ia ate Sea ne waste Gael wie ae te 16 ft. 6 in 
RMI Te ai a.eh Gubeip aia a Sib aaeie dee SER ale a ea wun cee eal ee 16 ft. 6 in 
TU TI io opk ao aida seus nccunkasneGase cause aununeehasee 35 ft. 9 in 
ame) nO (RIED DOO 5 ac: dasarc'aig is 4-5 sa eno pik ies Rees cieeed 68 ft. 10 in. 
Wheels, diameter outside tires: 
EE Sa aidnwwsciekwseubawnebuewane nie soaweea bees ssnnes enw aee 63 in 
RN PN 5 oc. 15 (arb gine eine te ae mame caida hime ee sie ace Se Re aS ee 36 in 
PES INET) Ss a cds aeine 6 aU akS A PROM A AR Se we RES nea Ae 43 in 
Journals, diameter and length: 
INS MMINEIN Scginin's, 0d eile o tensa na lelnihin dia byatoveracnie Mae ma etme 11 in. by 13 in. 
PO Ce aia ckssscuscieencunieasine @siebinnasereus 10% in. by 12 in 
er rrr ere eer re re in. by 12 in 
PE ME 5505.06 kaka ce Caekoar cabanas eenvenhane 9 in. by 14 in, 
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Boiler: 
SEO ns taaaesacconr tess pbenennviesvess .....Belpaire, Ext. wagon top 
OE: MIN inns cnwsesis aun shoo ditan ene daean eee mie «»+.-185 Ib. 
ey, Se ee i Oe | cp on be dosunceeccsdtwnases adh Bituminous coal 
Diameter, first ring, inside .......... 0dh bon esbied shuns euaeanen 767%. in. 
Dice TR: CO MER. 6 6con dane paee onneeases 108% in. by 84% in. 
Height mud ring to crown sheet, back. ......sccccocceceveccsevios 87 in. 
Height mud ring to crown sheet, front.........cccccceeseeeees 68% in. 
EATER TES, DOr OU TRMINN o.64.0.010.6 5.0060 00000000008000608 4—3 in. 
COMERS MRI, GENIN 5 66 6.050 6.00:0004:000 o0ebbb'nbvseeeseden 22% in, 
en NR Ie IIIs 15.56 0.6 3 0:0-44:0.6904d24000004000 008 240—2 in. 
Flues, number and diameter.....cccidsscccccccccccscrccce4O—SH in, 
Lone wer See GO 686555 §.04400505.000h 6005s es enbboes 18 ft. 0 in. 
ME. $520.4 65a on55560k0 ebGaess04 56S GAAS a ROE 63.26 sq. ft. 
Heat surfaces: 
Firebox and comb. chamber... .cccccccsccrvevaseses rere 268 sq. ft 
i EE obs saGGnenennnsadriinnes#s0200550005005KeR0RR 26 sq. ft. 
BE sos shoe 6404554 edd obese whde 50 bb SUSAN SESS SERRE RS 2,249 sq. ft. 
DE. 5 giviisSi bese Khe Causbedeeseuntsened ahbokeesheeee 1,008 sq. ft. 
pi RS I PRES NO HIS Ree hia Fr. 3,551 sq. ft 
DUPRE -sgsa6asssesncansdaesdndo0sso0essonas~eedsaeern 885 sq. ft. 
Comb. evaporative and superheating.............ese00- ... 4,436 sq. ft. 
Tender: 
Sa ieee awostoe+sas60ne sbi warseonseee we tegewannil Water bottom 
Wer GROMER. 5c ccosssaoeucan eae 8,300 Imp. gal.—10,000 U. S. gal. 
PE TE: i bbnbabSh4 466d 08d0d04000040449b05000%0 70 eee 2 tons 
General data estimated: 
mares tractive Saree; BS OOF CORE oiscccsccssceseenccesseveuve 54,600 Ib. 
CE ccs anaes nnasdsocdeadeawseaee an 2,427 hp. 
Boiler horsepower (Cole) (est.) ... 9322 hp. 
Speed at 1,000 ft. piston speed..... » & ™ 
Steam required per hour...........0. 50,480 Ib. 
Boiler evaporative capacity per hour 48,300 Ib. 
Coal required per hour, total........ceee-ee. ,890 Ib. 
Ome SNe ee OU Se. TS BE TIE os 0.0.5. 5:6.0:0:50.594905650000R5 55 123.8 Ib. 
Weight proportions: 
Weight on drivers + total weight engine, per cent.............6. 72.3 
WHEGEE GR GLIVORS. <> BERORIOD TIGR se oioc 6:00.00. 0.00:0:0000000000060006 4.16 
“ROREE WEE BORODIN Be 0 0:0:0.00:0:0'0. 0:00 000000060064 0000% 129.7 
een: I ai I PO 00 0.0-05:0 5 500440028 004000 00% 135.5 
Total weight engine - comb. heat. surface..........cecececeeees 71.0 
Boiler proportions: 
eee =F NEE Ts, DOP COE oc scccwcccccsednwcccnnnens 95.7 
Comms, Eek. GUTEROCE = Creer Gime oc 6c ciccisin sc 00.00 000500 00ensnd 1.83 
TYROVE TOPCe + CON: TEE, BUFEROO, «.0.0.0:0.0:0.00:40006060008000005 12.31 
Tractive force X dia. drivers + comb. heat. surface...........+. 75 
(eee Wek. OE MON 6 saw a taasesthethadsenebenseseswa 38.1 
eC TORE, GUTTOOE 4 SEAUE BOOM 6 6.o.0.05:0:0:0060050 8050060000008 4.65 
Firebox heat. surface, per cent of evap. heat. surface............. 8.28 
Superheat. surface, per cent of evap. heat. surface.............005 24.92 


Are You Numbered Among the Conspirators? 


A Locomotive Fireman Presents the Fuel Wasting Possibilities of 
Many Practices in a New Light 


OUNG man, if the railroad company has run over your 
pet cow and won’t settle, smashed your automobile 
when you tried to beat a train to the crossing, or done 

anything else that makes you feel that blowing up a bridge 
or burning a string of box cars is the very least that will 
give you sufficient retaliation, don’t do it. It is too crude. 
Besides, perhaps some of your relatives coming to pay you 
an unexpected visit may be carried through the damaged 


bridge. A mail order house may have shipped your order 
in the very cars you burned. Then, too, you probably will 
get caught and convicted, with a resultant penalty of two to 
fourt 


en years at rock crushing. 


Use your gray matter. Do something original. Follow 





me and I will show you a safer and more efficient method of 
burning holes in the profits of the railroad, which, I take it, 
is the ultimate aim of your nefarious ambitions. 

: Get a job as a locomotive fireman on that railroad. No- 
body will get wise to you. They will even help you. Who? 
Why, most everyone working on that road. Here is a partial 
list of your partners in crime: Engineers, conductors, 
brakemen. switchmen, yardmasters, road foremen of engines, 
trainmasters, car inspectors, air inspectors, fire-up men, 
Toundhouse and shop forces, and last, but not least, the 
railroad companies themselves. Please bear in mind that 
you cannot pull off all the following stunts on all railroads, 
but you can pull most of them on any one you may pick 
out. 

ee 

Asgitis. is part of one of the papers in the International Railway Fuel 
— prize paper contest. It was written by a locomotive fireman 


e has been withheld to protect the writer. 


Not knowing of any railroad that is paying extraordinary 
dividends over any of its competitors, one may infer that 
they are all burning more fuel than is necessary. I have 
burned car load after car load of coal which I knew, even 
before I put it in the firebox, was a waste of my energy as 
well as a waste of coal, and you can do the same. Even if 
all the railroad officials in the country should read this and 
start immediately to block your game, you can get in a lot 
of deadly work before they can possibly plug all of your 
opportunities. 

Now, let’s start. All you need is a good set of teeth, a 
broad back and to be the first applicant after the extra board 
gets short. Never mind if you are a misfit, so much the 
better. 

Your first education in handling a scoop will be neglected. 
Instead of taking you to the cinder pit and fire-up house, 
have you practice with a scoop om an engine at rest, inci- 
dentally teaching you the different depths, sizes and types 
of the different fireboxes you will use, the way to work in- 
jectors and lubricators, etc., they start you out on the road 
with an older fireman who does not take time to tell you 
these things. Perhaps he is older by only a few days and is 
not sure of them himself. 

After you have ridden a few miles and still none of 
these wheels and levers have a familiar look, you feel you 
must get hold of that scoop or you won’t learn a thing on 
this trip. He lets you put in a fire. He watches you closely 
to see if he is going to get any assistance out of you. If 
you try to throw your whole body into the firebox when you 
throw in a shovelful and all the coal gravitates to the middle 
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of the firebox and none of it goes to the corners and sides 
and you just cannot make it go there when he tells you to, 
your practice for this trip is about over because he takes the 
scoop before you spoil his fire and make his work harder. 
The rest of this trip you can learn the road and watch how 


he does it. You are really taking your second lesson before 
you have had more than an inkling of the first. 

After making three or four round trips, one of which has 
been tutored by the fireman instructor, you are qualified to 
begin wasting coal on your own hook. Throw in a bunch 
of large chunks and then cover them with slack as you would 
smother a steak with onions. Throw in some more; the en- 
gineer will drop her down a few notches and help you burn 
it out. Not until the water begins to get low in the glass 
will he advise you to lay off the scoop for a little while. 
Later on you will find this same engineer helping you 
burn holes in the company’s profits by pet schemes of his 
own: Carrying water too high, excessive working of the en- 
gine, not putting on the injettor until after the pop has lifted 
or even closed again, etc. As you progress in knowledge, 
you will find other ways that the engineer could, but does 
not, block your game. 

The air inspectors will aid you in their own way. To 
verify their assistance, wait until your train stops some- 
where and then go back and examine that leak. See if the 
gasket is not hardened—if it has not been worn out for a 
long time—or if the pipe has not been loose for weeks. 

The car inspectors, too, may be relied upon. When taking 
cars from terminal to gravel pit, stone quarry or coal mine, 
upon arrival you will find seme of them with such large 
holes in the floor that they cannot be repaired at that point 
to hold the lading and have to be hauled back in the evening. 

The men that fire up locomotives have a bit of aid for 
you. When you get on your engine, look your fire over. 
Almost bad enough to require cleaning. Looks like a ton 
or two and burning green and blue in spots. 

Others in the shops are looking out for you, too. The 
valve setter, for instance. Do you suppose he has a share 
or two in a coal mine? You will feel confident of it when 
you get an engine that has lost one or one and one-half 
exhausts out of four. Don’t try to get entirely even on this 
trip. You will get another chance at her later. She has 
been this way for months. 

Then there are the fellows that fix steam leaks. Your 
engineer reports the piston rod packing blowing. Next trip 
you have new piston rod packing rings and swab. Foiled? 
Not long. In a few days it’s leaking again. He did not 
take time to close the guides and the crosshead is oscillating 
like the cylinders of a logging engine. It takes them a half 
a day or so to close these guides, where a couple of hours 
should be enough. That is why she did not get a lasting 
repair. When it commences to leak again, you won’t mind 
the pound so much. 

Perhaps you have already heard from the gentlemen that 
are supposed to keep the cylinder and valve packing rings 
tight. 

Your never failing helpers are the air sanders and the 
men that are supposed to see that they work. Sand, you 
know, was put on an engine to save coal. Doesn’t sound 
good to you? Do not knock the sanders off or plug them 
with waste. While working beautifully in dry weather or 
when emerging from the roundhouse, they are not apt to 
interfere with your plans when it rains and they are most 
needed. Sometimes it is a stone jammed into the air nozzle, 
but more often it is moisture—either condensation at the 
lower end of the pipe or water carried over from the main 
reservoir. Other times rain has gotten by the gaskets in the 
sander proper. The sand pipe may be too short or is not 
in line with the rail. Ever notice how insecurely they are 
put on in the first place? 


This trip they are working nicely. Not much slipping 
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today. Still you are very apt to run out before you reach 
a new supply. When you arrive at the coal wharf which is 
located between terminals, you are told that the supply has 
run out. On the other hand, there may be plenty of sand 
but you cannot get any because sparrows have built a nest 
in the supply pipe and sand will not pass out. The rail- 
road is going to pay another installment on that cow during 
the remainder of the trip. 

The operator or the interlocking towerman is occasion- 
ally a good fellow and supports you in your role of villain. 
After your train has stopped because the signals are set 
against you, go up and see if he is asleep. He will hear 
vou coming up the steps and proceed to give you an excuse, 
which later on you find to be without foundation. Then, 
too, there is the distant signal that he has always set against 
you. In bad weather after your train has slowed up only 
to find that everything at the tower is clear and you start to 
pick up speed again, just credit him with the extra coal. 
You know from past experience that had it been clear, either 
he was laying off or there were some railroad officers at his 
tower, possibly with a trap for you. 

Now for some others. Perhaps you would say the rail- 
roads themselves. Take the equipment and tools furnished 
—the small indistinct or black-faced steam gage, for in- 
stance. At night, after looking into that nice white fire, you 
look at the gage to see if your steam pressure is rising or 
falling. You can not tell, and just to make sure you put in 
more coal. After a while there is nothing left to do but 
clean the fire. If there had been two good steam gages the 
engineer would have been watching his gage closer and you 
would not have had the nerve to pull this one. A 16-in. 
gage devoted to 250 lb. steam pressure would speak so 
loudly to you that you would not have the nerve to let her 
drop back even if you were thinking of your cow at the time. 

Avoid engines equipped with arches and superheaters; 
also those with two water glasses. 








Stick to yard engines and those places where you do not | 


have an individual shovel. The one furnished will prob- 
ably have a corner gone, cracked at the heel, or a poor 
handle. This is a dandy chance. Your conscience will 
charge the waste to the shovel. 

In the programming of passenger and freight trains out 


of terminals, you will find many hours in freight service | 
where you may while away the hours by pumping air, simply | 


because they have the habit of calling you just whenever the 
train is ready, regardless. 

Some morning when you are called to take 10 to 50 
empties out to an industrial plant, don’t complain because 
you have a grade to ascend. Bear in mind that these same 
cars came right down this grade last night, right by the 
tracks where you are going to put them, but no one had 
given orders to have them set off. Ten to fifteen extra miles 
mean quite a bit to your cause in this case, especially if it is 
the customary thing. 

Now, when the road foreman of engines tells you to read 
up so that you may learn how to save coal—perhaps he will 
not take steps for years to find out whether you have or not 
—you will find a great deal of matter relative to nozzles and 
the back pressure due to them. They will tell you a great 
deal relative to sizes, describe variable nozzles and auto- 
matic nozzles and how much coal is used in making draft. 

This is a valuable aid to you and one that will be with 


you for some time. They have been so busy figuring sizes 
and effects that it does not seem to have entered their heads | 


that there might be another way of getting around the diff- 


culty. There is another way, and when it is developed the | 


question, “What is the effect of back pressure due to noz- | 
zles?” will be left out of your examination papers. But 
surely, young man, you have wasted enough coal by this 7 


time to have given you full and complete satisfaction for the 
loss of a whole herd of full-blooded, registered, pet cows. 
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Practical Suggestions As To Apprenticeship 


Those in Charge Do Not Recognize the Boy’s Point of View and Under- 


estimate His Ability 


First Prize* - 


By. W. L. McGowan 
Machinist Apprentice, Atlantic Coast Line, Wilmington, N. C. 


FTEN we have heard an 

apprentice say, ‘“Tomor- 

row is my last day, and if 
the company doesn’t keep me I 
will have a time getting a job else- 
where.””’ 

Why? There are many rea- 
sons. For instance, he may have 
been rushed from one job to an- 
other, or was kept on one job so 
long that he could not get all the 
experience necessary to be an all 
around mechanic, the result being 


that he is more of a specialist 
than a mechanic. Or perhaps he 
did a lot of detail work, such as 
threading or putting in bolts and 
studs, or roughing down work for 
the real mechanic to finish. 


The Neglected Apprentice 


Or, by chance, he was put on 
an assembling job with a narrow- 
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minded mechanic who only al- 
lowed him to put in the bolts and 
cotters. If the apprentice happens 
not to be quick to understand, in 


nine cases out of ten if he should 
happen to ask, “Why do you do 
it this way, or that?” he will get 
a sarcastic answer, mingled with 


profanity, with a ““Hand me that 

wrench,’ at the end of it. After that he doesn’t ask any 
more, but loafs when sent on an errand. On the other 
hand, if the mechanic had shown a willingness to give the 
apprentice the benefit of his experience, the boy would have 
tushed for the material in order not to miss anything of 
Importance. 


I do not believe that 10 per cent of the mechanics are as 
bad as the fellow mentioned above, but such men can be 
found in all lines, and the majority are not much better. 
The average mechanic thinks that the apprentice system is to 
Protect the trade, but fails to see that he could greatly 
strengthen it by imparting the best of his knowledge, gained 
by the years of experience. And so when the last day comes 
and the apprentice boy checks off the last hour, he has no 
oniidence in himself, and if he can’t get a job where he is 


known, he loafs about many days before he gains the nerve 
: ‘e!! an employer he is an all-around man, and takes a 
cnan 

_ How many college graduates in mechanical engineering 
ind a position waiting for them, as such, when they finish 


cl “But the apprentice is an altogether different ques- 





I rticle was awarded the first prize in the competition for regular 
apprer s, which closed September 1, 1923. Prize awards were announced 
in the way Mechanical Engineer for December, 1923. 
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tion,” someone will say. So he is, 
but the majority of mechanics 
turned out by railroads, as well 
as private concerns, are nearly as 
far from being mechanics as a 
graduate in mechanical engineer- 
ing is from being a mechanical 
engineer. 

You will notice that I speak 
as though the apprentice de- 
pended entirely upon the me- 
chanic for his knowledge of the 
trade. In the majority of shops 
he does; that is, in shops where 
the company takes little interest 
in the apprentice. In such cases 
he is regarded as a necessary evil. 


If We Could Only Get the 
Boy’s Point of View 


I find that the average appren- 
tice is wide-awake to new experi- 
ences and a hard worker when 
an opportunity to do work which 
requires skill presents itself. 
Many times, when machining or 
4 assembling a difficult job that re- 
quired skill, I have worked as 
hard as a man could work, for- 
getting the clock and my sur- 
roundings, not letting up for any- 
thing, not even for a drink of 
water. I even hated to have the noon whistle blow, and 
when the whistle sounded for 12:30 was right there with my 
hand on the lever, or with wrench in hand, ready to start. 
In the afternoon when quitting time came, I would gladly 
have worked on for half-time or nothing, just to see the job 
through and gain the experience. On reaching home I 
would be like a kid with a new toy, would tell my dad and 
the folks all about my job, and after turning in at night 
would be as sleepless as a boy on the night before a picnic. 
Then, after day came and I had checked in for the day’s 
work, maybe the foreman would come to me and say, “Let 
George finish that and you come over and run the drill press 
for the day’—then be forgotten for a week or more on the 
drill press. 

That’s what knocks the “pep” out of any ambitious ap- 
prentice. In lots of shops they don’t regard it as an appren- 
tice system, but a method of employing cheap labor. There 
are many machines that require little or no skill to operate 
and do accurate work. It is on these machines that the 
apprentice learns his trade, while the machines that require 
mechanical skill are operated by the mechanics. The appren- 
tice has a slim chance of getting one. Nearly all lay-out 
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work is done by the mechanic, and there are some that glory 
As for the foremen and assistants, they 


in knowing the art. 
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are more considerate, but in large shops where there are many 
apprentices, they haven’t the time to instruct each and every 
one of them. Yet I think that they could give the apprentice 
more experience by instructing the mechanic to see that the 
apprentice understands the job, and by giving the apprentice 
the right to complain if he sees he is not getting the proper 
instructions. 


A Data Book Needed 


Very few apprentices know the cutting speeds for drills, 
reamers and other cutting tools. Of the many apprentices 
coming through the shop when I did, never did I see one 
refer to a table of any kind. When the job required the use 
of a tap, the size of tap drill to use was ascertained from 
some mechanic, or was guessed at. Therefore many valuable 
taps were broken, sometimes requiring hours to dig them out 
of the holes, besides making a bad job when finished. Many 
drills were burned up or broken, material wasted and time 
lost. Many machines were put out of commission, belts 
broken, gears stripped, lives endangered, bones broken, and 
what not, causing the loss of many hours, and the consequent 
lowéring of production, all for the lack of proper instructions. 

I sincerely believe that it would pay all companies to get 
out a printed data book touching on the theory of cutting 
tools, giving tables of feeds, cutting speeds, etc., and im- 
parting data pertaining to the various departments, with sim- 
ple formulas, such as are of daily use to the apprentice. 
Require each apprentice to have a copy, if you have to sell 
it on the installment plan. I am confident that many hours 
would be saved, as well as tools and material. Fewer ma- 
chines would be underworked or overworked. 


The Negro and the Mule 


Since expenditures for safety on our railroads are alone 
running into millions of dollars, don’t you think a little could 
be spent in studying the dangers of each machine, and a little 
booklet handed to each apprentice on the day he starts his 
service? A little longer and my apprenticeship will be over. 
I have learned the dangers of some of the machines just as 
the negro learned a mule will kick. Don’t forget that each 
machine is new to an apprentice. 

Recently Judge Gary of the United States Steel Corpora- 
tion, said, “The hope of American industry lies in its youth.” 
If so, why doesn’t one of America’s oldest and greatest in- 
dustries, the railroads, give the youth a chance? 


The Hope of the Railroads 


H. A. Frommelt, apprentice supervisor of the Falk Cor- 
poration, Milwaukee, had an article in the August number 
of “Trained Men,” published by the International Corre- 
spondence Schools, dealing with apprentices. It is said that 
Mr. Frommelt is recognized as one of the leading experts in 
the field of apprentice training. 

The Falk Corporation recognizes the need for men trained 
from the ranks to hold the executive positions of tomorrow. 
I believe that it would do the railroads no harm to look into 
its methods and profit from them. If such methods had been 
put in effect at the beginning of the century, what a glorious 
system of transportation we would have today. Some oi 
those who have departed would have reaped a harvest in divi- 
dends. Even now, when the roads are hard-pushed to handle 
the country’s ever growing traffic, we have time to start. It 
was the lack of skilled labor that put them in the hole, and 
it will be the same that.will keep them there if they don’t 
learn to cultivate their own crop. I believe we could start 
tomorrow without a cent and save enough daily to keep a 
good apprenticeship system going. 


Pertinent Suggestions 


First, we must appoint one or more old mechanics, or 
young, who understand the theory as well as the practice of 
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the trade. Give him full charge of the boys. Give him a 
chance to study the situation. He’s been through the mill— 
he knows. Have him classify the machines and erecting 
jobs and outline a schedule. Have a question box. (The 
apprentices like to ask questions.) The apprentice can write 
his question and drop it in the box, and in the course of the 
day the instructor can call on him and talk with him on 
the subject. 

Have the apprentice serve a short term on bolt threaders, 
bolt skinners, car wheel boring mills, nut facers, cold saws, 
polishing wheels, etc. Let him serve a definite length of 
time on drill presses requiring no set-up of work, tire bor- 
ing mills, tire turning lathes, special work lathes and turret 
lathes, boring mills, slotters, shapers and all other machines 
that turn out the same shape and kind of job over and over. 

The apprentice should have extensive instruction on gen- 
eral work, heavy-duty or light lathes, boring mills, slotters, 
shapers, planers, milling machines, quartering machines, 
key seaters, broachers, grinders, and all other machines re- 
quiring skillful as well as accurate workmanship, and 
requiring the use of precision instruments. 

If there are mechanics on these machines, what difference 
should that make? Give the mechanic an apprentice when 
he is preparing the work, laying out and measuring prepara- 
tory to laying out. Let the apprentice take notes and ask 
questions. If notes are taken, have them turned in to the 
instructor in the form of a report. In this way the appren- 
tice will get experience that he otherwise would miss. 


aunt te Drafting Experience * 


Before entering the erecting shop the apprentice should 
understand working drawings. A term in the drawing office 
would be proper, provided he is not used as a messenger 
while there. If it is impossible for all, then it should be 
given to the ones winning in competitions held especially for 
this purpose. 

From the drawing room the apprentice should go to the 
erecting shop or roundhouse. In the erecting shop the ap- 
prentice ordinarily gets stripping, lining shoes and wedges, 
filing driving boxes, using the acetylene cutting torch, put- 
ting in bolts, cotters, flat keys, tightening up nuts, putting 
up binders, or putting up anything that has already been 
prepared by the mechanic. Some get squaring up and set- 
ting pops and valves. The apprentice should get plenty of 
lay-out work in the erecting shop and be allowed to make 
suggestions. 

The apprentice has a good show on bench work, such as 
crosshead, rod, link motion, throttle and reverse lever 
benches. The air brake and manufacturing tool room the 
apprentice seldom has time for, while these could easily be 
brought in with his machine shop practice. If he does 
happen to get into these departments he is generally used 
as a handyman. 

In the roundhouse the apprentice gets most of the greasy 
work, but some good experience. In the pipe shop, boiler 
shop, electric and car shops you will find the apprentice 
working under nearly the same conditions as at the machin- 
ist trade. 

I don’t remember ever seeing a boilermaker apprentice 
present at a big lay-out job. The blacksmith apprentice 
gets about all that’s coming to him in the way of practical 
experience; the sheet metal apprentice also. 

I know that the apprentice, regardless of his trade, is 
wide awake to new experiences, and his one great ambition 
is to be a good all-around mechanic, and know how to handle 
the job by blue print. But this he seldom or never learns 
while serving his time. For this reason he should be made 
to check details by the drawing. 

I hope that for the sake of future business and future 
America, our controlling industry, the railroads, will see 
the need of an extensive apprentice program. 
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The Manufacture of Railroad Engine Greases 


A Discussion of the Materials and Processes Entering Into the 


Production of These Lubricants 


By H. L. Kauffman 


RIVING journal compound and rod cup grease con- 
stitute that class of greases known as railroad engine 
greases. They are both hard greases of the soda soap 

type. Consequently, their general characteristics and methods 
of manufacture are the same. These greases are made by the 
cold saponification of fats with caustic soda in the presence 
of the proper amount of mineral oil. 

No other grease that is made must meet the strenuous 
service requirements that are demanded of driving journal 
compound. The lubrication of the driving axle journal ‘is 
more important than the lubrication of any other part of the 
locomotive. The driving axle boxes of locomotives support 
the weight of the boiler and its fittings. The pressures per 
square inch will vary from 200 lb. to 600 Ib., depending 
upon the size and type of locomotive. Owing to the con- 
ditions existing in locomotive practices and design, such as 
the gage of the track, width of the fire box, and so forth, the 
driving axle journals are made as short as possible. As a 
result, their length is approximately the same as their 
diameter. This condition is not found in stationary prac- 
tice, because the length of the journals is not limited, and as 
a result it is general practice to make the bearings twice the 
diameter of the journal in length. It is therefore evident 
that with the enormous weight on the driving axle journals, 
and the high rubbing speeds of the journals of fast locomo- 
tives, combined with the reduced bearing area and the resul- 
tant increased bearing pressure per square inch, that the 
lubricating conditions are unusually severe. 

On smaller engines not fitted with cellars for using journal 
grease a suitable cylinder stock is used. On the journals 
of most locomotives, however, there is a cellar below the 


driving axle to feed the grease to the journal. The grease is - 


molded to the shape of the cellar and placed on the follower 
plate. A spring is arranged to push the follower plate up- 
ward, thus squeezing the grease through the perforated plate, 
shaped to the contour of the journal and kept from it at a 
distance of about 4% in. Oil grooves are cut to distribute 
the grease. There is one hole through which some grease 
reaches the hub face of the wheel, while another hole is ar- 
ranged for lubricating the shoes and wedges. 

The grease must be exceedingly hard to give good results 
in service. This is necessary because of the great pressures 
m the journals and the strong spring pressure in the cellars. 
With a single packing an engine should make a large number 
of trips, as the springs are so arranged to feed most of the 
grease from the cellar with only occasional attention. An 
advantage of grease lubrication of driving axles lies in the 
fact that grease resists being squeezed out from between the 
bearing surfaces, but nevertheless can be forced into the bear- 

at high speeds. It offers greater frictional resistance 
high speeds than oil does, but, in spite of this fact, at low 
speeds and for starting, the thicker film present reduces the 
ictional resistance, due to the greater separation of the 
ing surfaces. Consequently, there is a reduced tendency 
for the bearing surfaces to interlock. 

od cup grease is very similar to driving journal com- 
pound, although it usually contains a lower percentage of 
soda soap. To lubricate the pins on driving wheels, the 

is forced into a 2-in. cylindrical grease cup in the 
ing shaft, and a screw which just fits this opening is 

ed in until it presses on the grease sufficiently hard to 
grease in the bearing below. As the bearing warms 
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up soon after starting, the grease begins to soften a little 
and lubricate the driving pins. As the grease is gradually 
consumed the screw is given another turn to force the grease 
down to the pins. At starting, a pressure of 3,000 lb. per 
sq. in. may be reached, and a hard grease is therefore re- 
quired. The pressure is intermittent, first on one side of the 
pin, then on the other, so that the grease has an opportunity 
to get in between the rubbing surfaces. 


What Is Engine Grease? th 


A description of the methods of manufacture of rail- 
road greases must necessarily include a few statements con- 
cerning the basic theories upon which the process depends. 

Let us remember that a true grease is one that contains a 
soap. Railroad engine grease is, in reality, a cylinder stock 
thickened with soda soap. Soap is made by saponifying a 
fatty oil with a base such as soda, potash, or lime. Fatty 
oils are made up almost entirely of heavy fatty acids in com- 
bination with glycerine. In general, glycerine holds in com- 
bination three molecules of stearic or other fatty acids. 
Olein, stearin, palmatin and similar compounds make up 
practically all of the animal and vegetable oils and fats. A 
fatty oil is a glycerine of the fatty acid. Soap is the com- 
pound formed between soda, potash, or other bases and the 
fatty acids. This breaking up of the oil into glycerine and 
soap is called saponification. The process of manufactur- 
ing railroad engine greases depends upon the fact that a.soap 
is made by saponifying a fatty oil. 

Practical experience has shown that railroad greases are 
just as good as the raw materials with which they are made. 
If we make the grease by saponifying a poor grade of cake 
tallow having a high fatty acid content we are not going to 
be able to control the temperature of the batch as well, nor 
will the resultant product be as good as could be made by 
using a hard tallow containing one-tenth the amount of fatty 
acids. 

Likewise, it is important that the caustic soda used is of 
the highest purity, and contains no great amount of sodium 
carbonate. Both the fat and the caustic used in the manu- 
facture of this grease should be bought on specifications, and 
should be examined by the laboratory to see if those specifica- 
tions are met before the products are used in grease-making. 
One large manufacturer of railroad greases rejected a ship- 
ment of caustic soda when the laboratory found that it con- 
tained an appreciable amount of sand and powdered brick. 
If this caustic had been used in grease-making, the impuri- 
ties in it, undoubtedly, would have caused serious complaints 
on the quality of the grease. 

The cylinder stocks that are used vary greatly in their 
characteristics, depending upon the nature of the crude from 
which they are made. Experience has shown that if two rail- 
road greases are made in exactly the same manner, the one 
containing a specially treated cylinder stock low in tarry 
matter, the other an untreated stock relatively high in tar, 
the grease made with the cylinder stock low in tar conten 
is the one to give the better service in use. 

The table shows the tests of the cylinder stocks used in 
the manufacture of railroad greases that are marketed at the 
present time. - 

Approximately 40 per cent of the samples examined con- 
tained a Pennsylvania cylinder stock, about 15 per cent were 
untreated stocks, while the majority of the others were 
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cylinder stocks from Mid-Continent crude. The average 
viscosity at 210 deg. F., of the samples examined was 147 
seconds. 


Methods of Manufacture 


The usual method of manufacturing either driving journal 
compound or rod cup grease, although not the best since there 
is no provision for a temperature control of the batch, is, 
approximately, as follows: 

A 50-50 solution of caustic soda in water is made by add- 
ing to a container equal weights of caustic soda and water. 
Steam is emitted into the solution for about 10 minutes 
through a perforated pipe at the bottom of the container, in 
order to obtain a complete solution. The caustic solution 
is entirely too hot at this time to be used in making the 
grease, and for this reason it must be made 24 to 30 hours 
before the batch is to be started. A float covers the surface 
of the caustic solution so that there is less chance for the 
formation of the carbonate of soda by exposure to the air. 

The required amount of mineral oil is measured into the 
kettle, followed by the measured quantity of tallow, or tallow 
oil, the former being the more generally used. If driving 
journal compound is being made, graphite is added to the 
kettle at this point. After the addition of the required 
amount of tallow, the contents of the kettle are stirred for 
about 10 minutes before adding the caustic solution in order 
to thoroughly mix the oil, graphite, and tallow. The caustic 
solution, cooled to room temperature, is passed through a 
strainer attached to the outlet end of the pipe into the kettle 
over approximately a 10-minute period of time. The acids 
in the tallow react immediately and form enough soap to 
emulsify the oils. The contents of the kettle are stirred until 
the grease commences to thicken, varying from 20 minutes to 
90 minutes, and are then drawn off into barrels. The draw- 
ing temperature by the above procedure may vary from 120 
deg. F., to 135 deg. F. 

A grease made by the process of manufacture described 
above, where there is no temperature control, and conse- 
quently no possibility of manufacturing consistently uniform 
batches of grease, will not give as good service as one made 
in a kettle where it is possible to control the temperature, 
and where the entire manufacturing process is well regulated. 
This statement has been proved by actual service tests made 
by the railroads. 

The driving journal compound giving the greatest number 
of miles of service per pound of grease used in this country 

at the present time is made according to the following 
formula : 


Per cent 
IN se Sing widened Ktiend snkentcsdeaces eaaue 39. 
a Wicca a dike wnivdia a kta dee e sieinaalee ak 8.3 
i CPE Eee Ce ea ape are remem 8.3 
Cylinder stock Cincluding dye)... ....ccscecescceces 43.8 

100.0 


This grease is made with a very high grade of hard tallow, 
averaging about 0.8 per cent free fatty acids, and having 
a low titre test. The mineral oil used is a treated cylinder 
stock, cut back with heavy red paraffine oil to a viscosity at 
210 deg. F., of 140 seconds. The caustic soda used is of 
the highest purity, and is the best obtainable grade on the 
market. 

The general procedure followed in its manufacture is as 
follows: In one small kettle, slightly elevated above the main 
kettle, is placed the required amount of caustic soda and 
water. The caustic solution is stirred while cooling, and is 
further cooled by water passing through the jacket of the 
kettle. Into another slightly elevated kettle is placed the 
tallow which is melted, and passed through a screen into the 
main kettle to which the required quantity of cylinder oil has 
already been added. 

Cooling water is passed through the jacket of the main 
grease kettle. The cylinder oil and tallow are stirred in the 
kettle at a temperature.ranging from 80 deg. F. to 90 deg. F. 
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One manufacturer keeps the temperature of the room in which 
the grease is made at 80 deg. F., throughout the entire year. 
The caustic soda solution, also at a temperature of 80 deg. 
F., to 90 deg. F., is added to the kettle over a 15 minute 
period, continuing the stirring. The batch is stirred at the 
rate of 38 to 45 r.p.m. for three hours at as low a tempera- 
ture as it is possible to maintain by means of the cooling water 
in the jacket of the kettle. The drawing temperature will 
vary from 85 deg. F., to 100 deg. F., depending upon the 
initial temperature of the caustic soda solution and the mix- 
ture of cylinder oil and tallow. 

The grease is fluid when drawn, but “sets up” hard on 
standing. The temperature continues to rise after being 
drawn into barrels due to the reaction between the caustic 
soda and fat. This reaction is not complete for several days. 
It proceeds rapidly at first but the caustic combines with 
the fat less quickly after 95 per cent to 97 per cent has re- 
acted, due to the low temperature of the grease at this stage 
and the low percentage of free caustic soda. Even in the 
presence of 2.75 per cent of free caustic, from 2 per cent to 
4 per cent of fat remains unsaponified even on standing for 
months. 

By this latter method of manufacture the maximum tem- 
perature rise in the barrels does not exceed 175 deg. F.; by 
the first described method the temperature may reach 208 
deg. F. Although greases made by both methods might 
appear to be the same, and might even analyze the same, it 
has been proved beyond any doubt by actual service tests 
on the railroads that, by providing for a temperature control 
of the manufacturing process, the physical characteristics of 
the grease are improved to such an extent that the maximum 
efficiency in road service is obtained. 

Rod cup grease is made in a manner similar to driving 
journal compound. The percentage composition, however, 
is different, and it contains no graphite. Rod cup grease is 
yellow to yellowish brown in color; driving journal com- 
pound of an olive green color due to the graphite or dye 
which it contains. All railroad engine greases should be 
“aged” for from 10 days to two weeks before using. 

The railroad greases that are marketed in this country 
at the present time vary in soda soap content from 34 per 
cent to 54 per cent and in mineral oil content from 22 per 
cent to 50 per cent. The amount of water present is, in 
some greases, as high as 19 per cent, while in others it is as 
low as 7 per cent. A few greases contain no free caustic 
soda whatsoever, in which case there is present as high as 
8 per cent of free fatty oil. Others contain as much as 5 per 
cent of free caustic, the average being about 2.5 per cent. 

In the majority of cases a chemical analysis tells little 
as to the lubricating value of the grease. A road service test 
is the only practical method of distinguishing between a 
good grease and one that has been poorly made. 





TESTS OF THE CYLINDER Stocks Usep 1n ENGINE GREASES 


Driving Journal Compound 


Sample Viscosity at Carbon 


Number Gravity Flash Fire Pour 210deg. F. Residue 
1 27.0 515 600 75 144 2.10 
2 27.3 520 595 75 133 1.89 
3 27.2 ae nee 75 104 1.63 
4 20.8 alee ar 65 146 . 

5 25.5 505 585 35 146 4.56 

6 26.8 530 600 65 138 1.79 

7 27.2 460 540 85 120 1.68 

8 26.8 460 540 80 130 1.72 

9 22.2 540 600 60 151 2.78 
10 20.3 475 535 75 118 eae 
11 21.4 545 625 65 200 3.76 
12 27.0 480 560 60 124 2.49 
13 22.0 555 625 50 205 e 
14 22.1 420 495 60 136 4.89 
15 26.8 520 600 80 114 1.73 
16 26.4 510 590 75 133 1.60 
17 20.4 535 615 65 177 3.32 
18 21.8 530 610 75 196 3.46 
19 22.1 475 545 70 143 2.58 
20 19.7 460 525 55 196 3.41 

Rod Cup Grease 

1 25.6 520 595 55 133 

2 21.6 475 530 65 125 snes 

3 20.2 455 520 55 164 4,50 
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Engineering Building, Kansas State Agricultural College 





Suggestions as to Special Apprenticeship 


The “‘Special’’ Should Set a Good Example and Have 


High Ideals and Aims 


Second Prize in Special Apprentice Competition 


By Roy Eckart* 


Special Apprentice, Atchison, Topeka & Santa Fe, Raton, New Mexico 


HE idea of special appren- 
ticeship still needs to be 


“sold” to both the railroad 
managements and college gradu- 
ates. Most college men have the 
false impression that there is very 


litle opportunity for advance- 
ment, or for the working out of 
original ideas, in the railroad 
shop. Happily, some of the far- 
sighted railroads have commenced 
to bid against Westinghouse, 
General Electric, and other large 


companies, for the services of the 
technical graduates of our col- 
leges and universities. These 
graduates advertise the oppor- 
tunities that they have found to 
the undergraduates of their Alma 


Mater, thus securing their inter- 
est and giving them an oppor- 
tunity to prepare themselves for 


a similar line of work. 


hat is Expected of the 
College Man 


+ 


hat is expected of the special 
apprentice? Undoubtedly, the 
rst thing is that which is ex- 
Pe of every man in the service 
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The technical graduate has the challenge to over- 
com the prejudice that college men are afraid of work, and 
don’t like to get their hands dirty. 
ire a little older than the regular apprentices, and 
\d many opportunities that have been denied them. 


Roy Eckart 





* \'v, Eckart is a graduate of the Kansas State Agricultural College, -Class 


{ 

They will, therefore, look to you 
as anexample. Be careful of the 
example you set. Not only be ac- 
curate and thorough in your work, 
but also keep your character above 
reproach, for although you may 
not realize it, you will, because of 
your training and ability, be the 
model for some of the younger ap- 
prentices and may even be re- 
sponsible for the shaping of the 
lives of some of them. Don’t be 
afraid to give the “new kid” a lit- 
tle encouragement and help if he 
needs it. 

Be a dreamer. Let your dream 
be that by making some improve- 
ment in railroading, you are going 
to do your service to your fellow 
man. No college graduate should 
enter the service unless he believes 
that he can develop an improved 
method of doing some piece of 
work, or perfect some piece of 
apparatus. 


Summer Vacations as a 
Tryout 


Since most men taking an engi- 
neering course have no definite 


line of work they expect to follow after graduation, a splen- 
did opportunity is offered to the railroad companies if 
they will pick a number of third-year men and let them 
serve in the shops during the summer previous to their gradu- 
ation. 

This is an advantage to both the man and the company— 


[he Special Apprentice Competition closed September 1, 1923. to the man, for he finds out whether or not he likes the work 
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or is suited to it... It also helps solve one of the hardest work required, the man_can plan his last year of school so 


problems of the average college man—that of finance. It 
is an‘advantage to the company, for after seeing the kind of 


as to take the subjects that will be of most value to him 
in railroad work. 


Pennsylvania [en-Wheel Passenger Locomotive 


Class G5s, a New Design for Local Passenger Service with 68-in. 
Drivers, Develops 41,328-lb. Tractive Force 


of the smaller Atlantic and eight-wheel type locomo- 
tives in local passenger traffic on the Pennsylvania 
Railroad System; during the last few years the need for a 
medium-size locomotive for this service has become urgent. 
This service requires large tractive effort for quick starting 
and rapid acceleration to avoid delay in getting trains under 
way. ‘Tractive effort for this kind of service is of greater 
importance than high speed. 
A ten-wheel locomotive has been designed, of which 40 


= often require double heading when using some 
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have been built at the Juniata (Altoona, Pa.) shops of the 
railroad to meet this requirement. Some of these locomotives 
are now hauling heavy trains over steep grades on most 
exacting schedules and the service results amply justify the 
design. The locomotive has 24-in. by 28-in. cylinders and, 
with 205 lb. boiler pressure, develops a tractive effort of 41,- 
328 lb. on 68-in. driving wheels. Although not intended 
primarily for high speed service, the counterbalancing is such 
that it may safely maintain a speed of 70 miles an hour. 
This is made possible by the lightness of the reciprocating 
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Elevation and Cross Sections of Pennsylvania Ten-Wheel Passenger Locomotive, Class G 5s 
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parts, which weigh 1,008 lb. on one side, or only .425 per 
cent of the weight of the locomotive. A piston pressure of 
92 lb. per pound of reciprocating parts is thus developed. 


Boiler 


While the locomotive approaches the Pennsylvania K4s Pa- 
cific passenger locomotives in starting force, the boiler ca- 
pacity compares closely with that of the Eés Atlantic type. 
Although the shell is somewhat shorter, the tubes have been 
made the same length by building the firebox without a 
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A Type A superheater, consisting of 36 units, with a heat- 
ing surface of 798 sq. ‘ft. is used. The front end is of the 
self-cleaning type with an inside extension to the smoke 
stack reaching’ slightly below the center line of, the boiler 
insuring proper draft through all flues. 


Steam Distribution 


The valve gear is of the Walschaert type with all parts 
made as light as possible consistent with the strength desired. 
A standard 12-in. piston valve is used. An air operated 





EBNNSYLVANTA 














New Ten-Wheel 


combustion chamber. In certain details, furthermore, inter- 
changeability has been maintained, both for the sake of 
maintenance and to simplify fabrication. The E6s front end 
is an example of the former and the use of E6s dies in flang- 
ing the heavy barrel sheet connection for the top of the Bel- 
paire firebox is an example of the latter. The outside throat 
sheet and the lower half of the rear barrel course are flanged 
in one piece, but owing to the location of the firebox over 
the rear drivers, the throat is shallower than the E6s boiler. 
The internal diameter of the boiler is 7634 in. at the 
forward end and 81% in. at the dome. This has made pos- 
sible the insertion of 242 two-in. tubes and 36 five-and-one- 
half-in. superheater flues, the same as in the E6s boilers. 
The firebox is 110% in. long by 72 in. wide and has a grate 
area Of 55.13 sq. ft. It is equipped with a Security brick 
arch supported on three 3-in. water tubes. The grate is 
arranged with a slope of 17.8 per cent towards the front. 


Locomotive for Heavy Local Passenger Service 


power reverse gear has been made standard for this type of 
locomotive. These designs are equipped with the Alco gear, 
which is provided with an auxiliary air reservoir and check 
valve to retain sufficient air for reversing the gear several 
times, or holding it in place in case the main supply of air 
fails for any reason. 

_ The throttle is of the floating stem type with drifting at- 
tachment, a design which is exceptionally easy to operate 
and responds instantly to any movement of the throttle lever. 


Frames and Running Gear 


The frames are of cast steel four inches wide and reinforced 
to 7% in. over the driving boxes. The driving axles have a 
3-in. hole drilled through the center to facilitate their heat 
treatment. The journals are 934 in. by 13 in. 

The piston rods on these engines are not of the extended 
type but are hollow drilled. They are 4 in. in diameter and 






































































































































” 8 
A 9'6fe- ata 
” 
” 137) 4) 
ik ---/8§--—dhe Ties , . ae 
H 1 
Ea 
35° 
Pr | 
Os oie) e)*'% 
iTlelele\e 
9 A A AS SK A cee ees § = 
<-—-2/ jg —f-- eS = ele 
TI er 
st ipteteteteletele| | 
4 on i, 
——— se 000 
- 00 0 
i “Ae seen e* ° 
\ ‘-_ © eeoos one oe? 
& ihn 0 0.0 © 9 0.2 000000 
_ Ld / a 6 6 OLG 6 88:4 re) 
\ y Jey fo goo °° O° me 6.20 8. 2 2 © 
Ny. ; sore oe e-0- é “> 0 
t adi ifoqo0 90 0 0 cee ace eet” 
| >| Si} Thob000000°? ecooeo oe? 
Yi oon eo ° 
~ ; hep po G0 0 2° 0002000 
1 FPBOLELOQO _f SHR peeneseeese* 0 0 
\ ' HORGQGLGLGLG6L6 7 » i&¢/ Frfo 0 9, 0 ¢ oe bh OOS 2” 
Q5LGLGLGLOQS | y S | PB 00 f 000000? 000000000 
p F eed Cg hee ee oe FEROS 00000 
EaA® - ° 
f | 4 il ew lowe ows a4 eee? te a 
} S431 Of Oo 0 A C0000 fP°000 0 
| Bl 0 od5 2900 — 
bk 6 Ilo o 9060604 °°0 0600 i 
| H SC Og Co°o : ° °°O 
; | fy GY ie ie OB a ©: ®) Oo: .6: gi ee: Oe oOo 
| Bie & . a Te ee ee tee Othe «ee 
2 1 eae Shc? eee 
é a: amin a ° 
! wt Ta ONE ° 
~---- 304------—3 242, 2°Tubes Ss | Nea e 
56, 55 Flues es 
| 




































































/0'0j~ 





SECTION B-B 


Belpaire Firebox of Pennsylvania Ten-Wheel 


Passenger Locomotive 
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have a 2%4-in. hole drilled through the center from end to 
end. This hole is reduced to 1% in. at the piston fit and to 
¥% in. at the crosshead fit where the ends of the rods are 
forged down. An important feature in the design of the 
piston rod is that its length is such as will enable the piston 
to be pulled out of the front end of the cylinder without cut- 
ting the piston rod loose from the crosshead. The piston is 
made with a rolled steel center and a cast iron bull ring 
fitted with cast iron piston packing rings. 

The main rods are of I-section, 74 in. deep at the rear end 
and 7 in. at the front end, with a 5%4-in. milled section of 
the rod maintained throughout the length. The flanges are 
44% in. wide and taper from 34 in: in thickness at the for- 
ward end to one inch at the rear end. 

The crosshead runs on three bar guides and is of exception- 
ally light construction. 

A comparatively large tender is used with these locomo- 
tives because of the fact that many of them will be used 
where track tanks are not available. The water capacity is 
7,800 gal. and coal capacity approximately 15 tons. The 
tanks are carried on four-wheel trucks, the front with 54-in. 
by 10-in. journals and the rear will have 6-in. by 11-in. 


journals. 

TABLE OF THE DIMENSIONS, WEIGHTS AND PROPORTIONS 
Fn NEC ATER TERE CR ETTEL ELT EEE OO TS ore 4-6-0 
ee Bn ee gram apie keke eR ede Diao dw ee Me wiNeeea/s-atis Passenger 
Culinders, diameter and stroke......0cccsccccseccccceces 24 in. by 28. in. 
EE ois, cise ciniwaleie sis @ edb es, o0 0:6 Snbehin tie aie'eanejob a Walschaert 
nnn SE PT Tee eee ee eer 12 in. 

eS rs aid ah s1pid 16 Asa dA ORLa SEA ees TRE 7 in 

Na alia din lois 018) 6\510:4 4.4164 016.5. 5.6 Oe 8 Sivd wic-68's/e Wn 6 see RI 15 in 
Weights in working order: 

es Sa eins save Shs cee ob Bde N Ee <b e mews 178,000 Ib. 
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oN RT RET CEN ES MN LR 59,000 Ib. 

NE NIE oo gt alg. a0'5 2-0 0'C ced 41d orm 614. 0:0\s 9.0, 4i0lare, hai a wars Bea age 237,000 Ib. 

ME HeGR Gl Sew 305 os wigde's + aie Ripe ND ince g os lean tease ake 176,500 Ib. 
Wheel bases: 

recta oT aria lara Tet Sinits so 15 Glands Ake LOS aye ie a A a dee Sree IES 14 ft. 3 in. 

ES SE CER TA, SO OR PLETE a EE ee a 26 ft. 6 in 

ee TOP OL 62 ft. 7% in. 
Driving wheels, diameter outside tires. .....:.c0sccssescescenecceceene 68 in. 
Boiler: 

NS ae OMS oe eT OTE EE ee a ee Te 

RG nr Re OR te ae rar ea Aras peer 

Biases ei ech win ai or iara Wise aia ease nid & win bie va eran se ates ee aie ae 

CE) SR GREENE BUDMIIIN ooh a ese: a arnsers a ie She we tee ee a eee 


Ameen, LOGE GU WMIE, oie 5 oS nc oe eee ewec ones 
Height to crown. sheet, back........ 

Height to crown sheet, front 
Tubes, number and diameter 
Flues, number and diameter 


TUDO) EN IE 65 o6. on biden ra nn cibdine ns Sas aewleeeeae ie 2. 
(sas. aréa through tubes and flues... ....2....c0c00..scececcnes 6.92 sq. ft. 
NI oes l ork a5. 4, aici cls is ojala calianbinis issue a bw AIDS eens ae SOD 55.13 ‘eg. i: 
Heating surfaces: 
irebox, comb. chamber and arch tubes...............-.2000- 185 sq. ft. 
SN AE che ETT ee 2,677 sq. it. 
SRO NN oo Shao Shaner used Gea aN Sy aw ahyaie. 4-4 4 Xo Speuncsvere 2,862 sq. ft 
Se OO OT TERT R T 798 sq. ft 
Comb, evaporative and superheating........................3,660 sq. ft 
Tender: 
MRR go oa a Siadchna, Sih la wisi a1d Wueioete ade SER CaM RE 7,800 gal. 
TURN FS 6,55 5 cc ghd orig iss a wb 1k hs Signe 4! Sc pomtaaNG RSs aio Sibicree sade 29,300 Ib. 
General data estimated: 
maou teaches Force, SS Her CONE. «cn. cscs gape ceases ave aes 41,328 Ib. 
RIMES: AME UR MIEED oon 5.5, 5,05 10s 50.040 0G:0:5 eee hake ess Cle 2,128 hp. 
SeOEE AE. 1) So. DUMIOE BOER 5.5 cog ono oe cass win ne coe nea a 43.3 m. p. h. 
SUNN PMNNRININE TON: MMMM og 1 5. 8 'n:ian- only inara la paseo aibwie e ecaaeee 44,262 Ib. 
Nene NMR SUMNNEE, OEE IRIN 6 oe alae Ge a. «aided 905 Kidare he A RIN S Sin ee Seamed 6,916 Ib. 
eee Se er > Bes CRUD PO ROUTES 6.56.0 55s oisiew now aies< cua eee 125.4 Ib. 
Boiler proportions: 
a ee a a a a ar re rer, 1.72 
"ESQEUIGE FORCE = COMMA, THOGE. BUETACE «6 o.oo oo. 0:6.000-5-0.5.00.04, 06004086 11.29 
Tractive force X dia. drivers + comb. heat. surface..............005 768 
ee eee ree ne ere reer re 38.6 
firebcx heat. surface, per cent of evap. heat. surface...........-ee008 6.5 
Superheat. surface, per cent cf evap. heat. surface..............0005 27.9 
Weight proportions: 
Weight on drivers ~ total weight engine, per cent..............0005 75.1 
WV GMEL GE GICUOEOS: = CEACEEWE TOPCO s* 5.5 os 65d 070-0 00s 0000.0 50 odaes 4.3 
ORL WERE CIE == CHTIMGEE Tn oie asc n n.d5s.00'0 00.0 oasis ot cebe 111.3 


Bureau of Locomotive Inspection Report 


Increase in Defects and Accidents as Compared with Excellent 
Showing of Preceding Year 


HE twelfth annual report to the Interstate Commerce 
T Commission by A. G. Pack, chief inspector of the 
Bureau of Locomotive Inspection, for the fiscal year 
ending June 30, 1923, shows a marked increase in the num- 
ber of defects and accidents due to the abnormal prevailing 
conditions. An abstract of the report follows: 

The percentage of locomotives found defective increased 
from 48 per cent during the preceding year to 65 per cent, 
and the total number of defects increased approximately 
70 per cent. The deteriorated condition of motive power 
is sharply reflected in the increased number of accidents and 
casualties. A comparison of accidents and casualties during 
the year as compared with the preceding year shows an in- 
crease of 117 per cent in the number of accidents, 118 per 
cent in the number killed, and 120 per cent in the number 
injured. 

Records covering locomotive failures indicate that the num- 
ber of locomotive miles per locomotive failure decreased as 
much as from 50 to 70 per cent during the year as com- 
pared with the preceding year. Every locomotive failure 
caused by physical defects carries with it potential injury to 
persons, serious delay to traffic, and heavy property damage. 

During the year there were 57 boiler explosions which re- 
sulted in the death of 41 persons and the serious injury of 88 
others, an increase of 75 per cent in the number of such ex- 
plosions, 86 per cent in the number of persons killed, and 93 
per cent in the number injured, as compared with the preced- 
ing year. While most of these explosions were caused by the 
crown sheet having become overheated due to low water, the 
number of such cases where contributory defects or causes 


were found increased approximately 135 per cent as compared 
with the preceding year. The contributory causes found 
clearly establish the necessity for proper inspection and re- 
pair of all parts and appliances of the locomotive and tender. 

During the year numerous accidents were investigated 
where welds made by the fusion or autogenous process were 
involved. The investigations fully support the position pre- 





LocoMotTivEs INSPECTED AND Derects Founp 


1923 1922 1921 1920 
Locomotives reported ............ 70,242 70,070 70,475 69,910 
Locomotives inspected ............ 63,657 64,354 60,812 49,471 
Locomotives defective ........... 41,150 30,978 30,207 25,529 
Percentage inspected found defective 65 48 50 52 
Locomotives ordered out of service 7,075 3,089 3,914 3,774 


Accipents Causep By THE FaILureE oF SoME Part oR APPURTENANCE OF 
THE BOILER 


1923 1922 1921 1920 
Number of accidents..............00: 509 273 342 439 
UMAR om ocr: ni 55010 0 aiccseioreysba'asbsacey 47 25 51 48 
a ES ey re eee 594 318 379 503 


ACCIDENTS CAUSED BY THE FAaILuRE OF SoME Part or APPURTENANCE 
OF THE LOCOMOTIVE AND TENDER, INCLUDING THE BOILER 


1923 1922 1921 1920 
Number of accidents................ 1,348 622 735 843 
oS eee 72 33 64 66 
PU INUET STE OE 65 :e.0c <nin'os wenden 1,560 709 800 916 


——e 





DERAILMENTS AND ACCIDENTS Due To DEFECTS IN OR FAILURE OF SOME PART 


OF tHE LOCOMOTIVE OR TENDER 
1923 1922 1921 1920 
Number of derailments* . ..... 2. .00.0560000, 38 22 8 7 
Co SS eee eee 4 5 cs 
SI cnc canna dastnkeadelaens 157 61 30 18 





* Only derailments reported by carriers as being caused by defect in of 
failure of parts of the locomotive or tender were investigated or counte! 
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viously taken that this process has not reached a state of 
development where it can safely be depended upon in boiler 
construction and repair where the strain to which the struc- 
ture is subjected is not carried by other construction, nor in 
firebox crown sheet seams where overheating and failure 
are liable to occur, or on any part of the locomotive or tender 
subject to shock or strain where, through failure, accident 
and injury might result. 

Numerous accidents have occurred due to the failure of 
autogenously welded seams and cracks in the boiler back 
head. One fatal accident of this nature occurred where an 


autogenously welded crack 21¥%4 in. long in the boiler back 
head failed while the locomotive was hauling a passenger 
train, resulting in death to the engineer and the serious in- 


jury of the fireman. The scalding water and steam escaping 


through the rupture compelled the engineer to leave the cab 








Low Water Caused Autogenous Weld to Open Up for 36 in. 


without being able to close the throttle or apply the brakes in 
the usual way. The engineer and fireman climbed out of and 
around the left side of the cab to the running board and to 
the front end of the locomotive, where the angle cock was 
opened and the brakes applied. 

Accidents caused by defective grate-shaking apparatus in- 


creased from 48 during the preceding year to 138 during the 
present year, an increase of 187 per cent. The major portion 
of these accidents were caused by the shaker bar not having 
a proper fit on the fulcrum lever. Since it is impossible to 


avoid the changing of shaker bars from one locomotive to 





Assortment of Non-interchangeable Grate Shaker Bars Found at 
One Small Terminal 

another, each carrier should adopt a standard whereby shaker 

bars made interchangeable with a proper fit on the ful- 

Crum ievers. 

A its due to the failure of injector steam pipes in- 
creased from nine during the preceding year to 40 during the 
year. majority of these accidents were due to the injector 
steam pipe pulling out of the brazing collar due to defective 

©) Workmanship and to breakage caused by weak, light con- 
‘3 structi nd to defective material. In many instances the 
failure of injector steam pipes was contributed to by the 
Mjector not being properly fastened so as to relieve the steam 
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pipe from the weight and vibration of the injector and its 
connections. 

Accidents which reflect the general condition of driving 
gear, running gear, etc., increased materially. For instance, 
main and side rod accidents increased from 23 to 53; valve- 
gear accidents increased from 18 to 59; and accidents due to 
failure of reversing gear increased from 53 to 100. 

During the year 230 applications were filed for extension 





Overheated Crown Sheet Pulled Away from 238 Radial Stays and 
Pocketed 17/4 in. Without Other Material Damage 


of time for removal of flues. Investigation disclosed that in 
34 cases the condition of the locomotives was such that no 
extension could be granted. Fourteen were in such condition 
that the full extension requested could not be authorized, but 
an extension for a shorter period was allowed. Fourteen 
extensions were granted after defects disclosed had been re- 
paired. Thirty applications were withdrawn and the re- 
maining 138 were granted. 

There were filed 5,076 specification cards and 11,187 





Dangerous Condition of Footboard Fastenings on Tender of Switch 
Engine 


alteration reports necessary in determining the safe working 
pressure and other required data for the boilers represented. 
These cards and reports were analyzed and corrective meas- 
ures taken with respect to numerous discrepancies which were 
found. It was required that many older and weak boilers 
be reinforced or the working pressure reduced. 

In two instances appeals were taken from the decision of 
inspectors and after careful consideration of existing con- 
ditions the appeals were partially sustained and partially 
dismissed. The decisions of these inspectors were techni- 
cally in error, but practically correct. 

The recommendations for betterment of service made at the 
close of the report were the same as last year. The following 
is a brief summary of these recommendations: 

That the act of February 17, 1911, be amended to provide 
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ACCIDENTS AND CASUALTIES RESULTING FROM FAILURES OF LOCOMOTIVES AND 
TENDERS AND THEIR APPURTENANCES 


Part of appurtenance 


Bik SOGRTVOIES 00s ccicessc ccs 
I aicnca.o dawn crtiaine-saineis 
MMOD ii .dc00ss.44:0-0-0 000.0 
Ash-pan blowers............ 
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Boiler explosions: 
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B. Crown sheet; low water; 
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pensation adequate to carry out the purpose of the law. 


That all coal-burning locomotives have mechanically 
operated fire doors so constructed that they may be operated 


by pressure of the foot on a pedal or other suitable device. 


Two Broken Stayboits With Heads Welded Over and One With 
Hole Plugged * 


That all locomotives be provided with an automatic, power- 
operated bell ringer. 

That the cab of all locomotives not equipped with front 
doors or windows of such size as to permit of easy exit, have 
a suitable stirrup or other step and a horizontal handle on 
each side approximately the full length of the cab. 

That all locomotives where there is a difference between 
the readings of the gage cocks and water glass of 2 in. or 
more under any condition of service, be equipped with a 
suitable water column, to which shall be attached three gage 
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Locomotive Was Still in Service, Although Gage Glass Connection 
Was Practically Closed by Scale 


cocks and one water glass, also one water glass with not less 


than 6 in. clear reading on the left side or back head of the 
boiler. 


HAND BRAKES For British Cars.—By an order made on Novem 


ber 7, 1911, railway companies owning less than 3,000 wagons | 


were given 10 years in which to equip their wagons with brakes 
on either side; companies having between 3,000 and 20,000 wagons 
had 15 years, and those with over 20,000 were given 20 years. 
One result of the recent grouping of the railroads is that while 
some of the constituent companies had under 20,000, and thus 
had to complete the work by 1926, under grouping they will gtt 
the maximum time. 


for not less than 50 additional inspectors and increased com- 


That a power reverse gear be applied to all locomotives, 
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Car Inspectors’ and Car Foremen’s Convention 


Conclusion of 1923 Convention Report—More of the Papers and 
Discussion of Billing Rules 


GENERAL report of the convention of the Chief Inter- 
change Car Inspectors’ and Car Foremen’s Associa- 

tion of America, held in Chicago, October 3, 4 and 5, 

was given in the December issue of the Railway Mechanical 


Engineer. Included in this report was the discussion on 
Interchange Rules and the paper on Lubrication. Other 
papers and discussions follow. More will appear next month. 


Prevention of Loss and Damage to 
Freight 
By T. A. Ward 
District Freight Claim Agent, New York Central 


One of the most strikingly successful campaigns of any 


kind, for increased efficiency, ever carried on by the railroads 
of this country has been the campaign that they have been 
waging, and are still waging, to reduce loss and damage to 
freight and the resulting claims that must be paid. 

In spite of this fact the direct losses sustained by the rail- 
roads from the inadequate conditioning of goods, as well as 
fron 


the improper handling of goods while in transit, has in 
recent years averaged from fifty to one hundred million dol- 
lars annually; and to this great loss may properly be added 
measureless amounts sustained directly or indirectly by pro- 
ducers and consumers through failure adequately to prepare 
shipments, so that with reasonable handling by the railroads 
they will reach their destination in sound condition. 
se who discover irregularities, or acts of carelessness 
in sht handling, and neglect to correct them, or who 
permit losses or damages to continue without effort to remove 
the cause, are, unintentionally, perhaps, but surely retarding 
their own progress, as well as aiding in the continuance of 
that which others are striving to remove—the avoidable 
causes for loss and damage to freight. 

D observation would indicate that at least 40 per cent 


of the cars actually transferred is on account of improper in- 
Spt \t the originating point, where cars should have been 
repaired and placed in fit condition before being loaded, and 
that at least 60 per cent of the loads adjusted is due to im- 
proper cooperage at doorways of cars, cars too weak to with- 





stand the service; a large number of cars having no cooperage 
whatever to protect the lading, and on open cars improper 
blocking and staking, coal cars with defective hoppers and 
doors which have not been properly closed at the mines or in 
transit. 

Loading defective cars before they have been inspected by 
inspector at the warehouse is a very serious matter. A car 
might have been all right for the commodity brought in, but 
not for the outbound shipment. Every car at the warehouse 
should be inspected after unloading, and markings religiously 
observed. We are bound to have man failures and some de- 
fects cannot be detected by visual inspection. Closed door 
inspection is made to determine whether there is a ray of light 
coming through at any point. : 

Recently I went through some of our yards in a study of 
hump and flat yard switching, but came out quickly when 
some cars came together, and I can assure you that it was not 
at the rate of two or three miles per hour. 

Twenty-three million dollars was the cost to the principal 
railroads of the United States last year in freight claims, 
because of rough handling of cars, derailments, delay and un- 
located damage, and these four causes alone were responsible 
for almost half of the entire loss and damage bill. 

Personally, I do not look upon rough handling of cars as 
a difficult thing to overcome. We know that most of this is 
occurring in the yards and there is no good reason to my 
mind why it cannot be practically, if not entirely, eliminated. 

I believe we should make personal appeals to all engine- 
men and yard men to do what they can to eliminate entirely 
rough handling and endeavor to build up within them a feel- 
ing of interest and a spirit of loyalty, but we must go further 
and see that instructions given are literally complied with 
and then give the question of rough handling full and proper 
supervision at all times. 

I cannot think of a more practical plan than to work with 
the men who actually handle the cars. I am frank in saying 
that it is my personal opinion that this all-important subject 
has not yet reached the attention it deserves. I am afraid 
that a great deal, which has been written and said on this 
subject, has failed to reach the men who actually perform the 
work and that sufficient pressure has not yet been brought to 
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bear, in order to bring about the result that we are after. 

It has been said that rough handling, resulting in damage 
to equipment, is something greater than sixteen times in 
amount than the damage to freight itself, and that the cost 
of setting out crippled cars, handling them, and delay to them 
is a very important factor to be considered in this question 
of rough handling. 


Delay to Freight 


Delay of itself not only causes claims, but greatly increases 
the hazard of theft, deterioration, fire, freezing, and damages 
by the elements. Therefore, we must see that cars make 
scheduled trains; that cars requiring weighing are weighed 
promptly; that hold tracks are switched at least once daily, 
and that loads requiring repair track movement are given 
preferred attention. Proper chalking or carding, and the 
prompt and correct handling of waybills are also essential, 
if costly delays are to be prevented. Diversion orders re- 
quire special attention that change may be accomplished 
promptly and car moved in accordance with the new instruc- 
tions and to avoid rehandling, delay and resultant damage. 

In talking with a general foreman not long ago, he said, 
“Any number of cases have been brought to my attention 
where wheels are applied with rusty journals and many more 
with dents in the journals caused by wheels coming in con- 
tact with flanges. These cars run without causing any trouble 
while they are empty, and many times are overlooked when 
they come home, but they will show up a hot box when they 
are loaded and are placed in fast trains.” 

Again he said, “I was called to make an inspection of a 
car where the water was dripping through the roof, the 
roof seeming to be in good condition, there was no apparent 
reason why this condition should exist. Upon making a closer 
inspection and having some of the roof boards removed, I 
found the entire top course of roof boards were applied new, 
but the old roof paper was left on, which was worn out and 
the new roof boards were spliced in fifty-six different places. 
As a result, the entire insulation on this car was water soaked, 
which necessitated the renewal of the entire roof, ceiling in- 
cluded, not mentioning what happened to the side walls.” 

The gentlemen who are in the yards most of the time 
ought to appreciate the difficulties experienced in connection 
with open-top cars, particularly the hopper type, loaded with 
bituminous coal. One prominent terminal was handling 
about five hundred such cars every 24 hours, and those in 
charge are frequently obliged to arrange for the adjustment 
of about 50 cars in every 24 hours, due to the bad condition 
of the hoppers, corrosion and, in some instances, the hoppers 
not properly pulled up and closed at the point of loading. 

A serious condition, as I have noted from time to time, 
is the lack of energetic methods in handling cars in our 
terminals for re-icing, when they are condemned for defects. 
It should be impressed upon the minds of all concerned that 
perishable freight, particularly under refrigeration, should 
be treated the same as passenger service. As witnessed in 
my own visits, some of these cars are sandwiched in with 
other cars in the train yards at terminals and a serious delay 
occurs, while to my mind they should not be lost sight of by 
the yard department or agent, under any circumstances, while 
being held, particularly in extreme weather. You know how 
many large claims arise from this source, due to 12 to 36 
hours’ delay at terminals, which should be overcome through 
some systematic method. 

Your help has enabled the carriers to reduce loss and 
damage considerably during the past year, but there is much 
more work still to do, and with your assistance we hope to 
cut down freight loss and damage to the very bone. If we all 
get into the game wholeheartedly, we can prevent this waste 
which, directly or indirectly, is a burden upon everyone. 

With your permission, I will relate several claims the 
carriers were obliged to pay during recent months: 
Shipments of machinery including an 8-ft. fly wheel, only 
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handled by carrier in switching service, and the revenue 
derived did not exceed $5.00, yet the shipment was so roughly 
handled in switching that the fly wheel was knocked off the 
flat car upon which it had been loaded, causing an expense 
for repairs amounting to $529.82. 

Shipments of machinery, because of their bulk, must be 
handled as carefully as other freight, and the very nature of 
the commodity does not extend to anyone the privilege of 
switching at a higher rate of speed than is consistent with 
the physical safety of the shipment. 

Sheet steel, because: of its oiled surface to prevent rust, etc., 
in transit, is difficult to handle, even in ordinary movement 
of a car, and when there were unmistakable evidences of the 
car itself receiving mishandling, it naturally follows that the 
damage which the shipment has suffered is chargeable directly 
to negligence of the carriers, because of rough handling. This 
condition recently was recorded at a point on the rails of an 











An Example of Unfit Containers, Poor Loading and No Bracing 


eastern carrier, and, in order to reduce the damage to a 
minimum, the shipment was returned to the shippers, and the 
cost of reconditioning totaled $1,969.67. 

A consignment of machinery including grinders, counter- 
shafts, etc., properly braced in car to withstand ordinary 
handling was accepted for movement, and freight charges of 
$70.09 assessed on the total tonnage of 24,000 lb. When the 
shipment reached its destination, the machines had been 
tipped over and badly damaged, the car bearing evidence 
of mishandling by the carriers. The total cost of repairs 
was $2,689.89. 

Loaded freight cars regardless of their contents should be 
handled as carefully as a stock of dynamite. 

Claim representing damage to shipment of 189 coils of 
iron wire, moving between two eastern points. This being a 
carload shipment, it developed that the car was assigned by 
the receiving clerk to the shippers without proper inspection 
of the equipment being made to see if it was suitable for this 
commodity. Car had previously contained salt, was not 
properly cleaned after unloading, resulting in wire corroding 
and rendering same unfit for use. 

A few minutes of receiving clerk’s time spent in proper 
inspection of the car would have saved carriers $1,269.00. 


Discussion 


T. J. O'Donnell (Buffalo, N. Y.): When you, as operat- 
ing men, show a cost per car to your general superintendent, 
do you realize that cost per car is partially eaten up at the 
other end of the line by freight claims? When you reduce 
cost one or two cents a car by five-mile switching, somebody 
has to pay for it, and the railroad handling that car is the 
one that pays. I often wonder if our big operating officers 
realize that, in reducing the cost per car, by taking off cat 
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riders, by hurrying the yard department force, by patting 
the yardmaster on the back, they are wasting money in some 
other way. 

For the last three years it has been almost impossible to 
handle cars through our gateway into Canada without trans- 
ferring at least 20 or 25 cars a day, due to the hoppers being 
open from three to nine inches, and you cannot do anything 
with them, due to lack of care at the point of loading. I 
contend there should be more positive inspection at the gate- 
way of the mines when the equipment is given to the railroad 
to pull to its destination. That is the place to condemn the 
car and see if we cannot start it out on its five or six hundred 
miles in a serviceable condition. 

Rough handling of cars and defective equipment mean a 
transfer of about 800 cars a month out of 350,000 cars, but 
I am happy to say that our freight equipment, at the present 
time, is about 30 or 40 per cent better than it was three 
years ago. We very rarely now run into a 30-ton wooden 
underframe car. 

C. C. Stone (Southern): I would like to ask Mr. Ward 
if it is not true that initial specification does make the 
shipper partly responsible for the condition of the car when 
loaded? The reason I speak of that, a lot of industries 
order a car for rough freight and take the same car and load 
it with a finished product. Later, we will get a claim, and 





Good Bracing But Uprights Too Short; Surface Tiers Braced by 
One Piece of 2-in. by 4-in. Lumber Not Securely 
Nailed; Load Shifted 


“t car department has not had an opportunity to inspect 
the lading. 

Mr. Ward: If the shipper has not given the railroad an 
opportunity to inspect the lading we would not pay such a 
claim as that, and I do not believe any other carrier would 
be forced to pay it. Some carriers might pay a claim like 
that for policy reasons or something of that kind, but we 
would not. 

W. R. Rogers (Youngstown, Ohio): In selecting cars, we 
do it in accordance with the supply and demand. If we 
have a good supply, we give you a good car. If we haven't 
a good supply, we do the next best thing. 

Mr. Ward: That is wrong. You are hurting our claims 
and you are hurting the operation. 

Mr. Rogers: You want the business. 

Mr. Ward: No, we don’t. We don’t want to load a car 
that is unfit to be loaded. We might get $25 revenue and 
lose $2,000 in claims. We might better wait to get a car 
that would carry that load safely to its destination. Any car 
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man who will deliberately say he did not have a car which 
would carry the load safely, but he took the next best thing, 
is making a serious mistake. 

Mr. Rogers: You misunderstand me. I do not want to 
take a car for grain without a roof, but the time comes when 
we haven’t a car for 100 per cent loading. Isn’t it better 
to have an inspection at the originating point than to have 
none, and thereby pro rate the expense of the claim? 

Mr. Ward: I would not advocate that at all. That would 
be contrary to what I am preaching. 

E. G. Chenoweth (C. R. I. & P.): I would like to say 
a word in defense of Mr. Rogers. The claim department, 
of course, has the idea that we should load cars, in order 
that there will be no claims or no liability of claims. Now, 
we know, it is not always possible to furnish Al cars for 
the commodity called for, and, therefore, we do the next best 
thing. While we are more apt to get claims, we are not 
liable to get claims for every car that we furnish. As the 
demand gets greater and the car shortage gets greater, we 
are liable to furnish a less efficient car. 

The Rock Island is a grain railroad, and, in following 
this up all summer, I know we picked Al cars. We used 
the flour cars or cement cars for grain, but if we did not 
have those cars, we surely did not let the loads get away. 
We used other cars, even if they required double cooperage, 
and, therefore, while the claim department might say we 
were disobeying orders, I rather question that statement. 

Mr. Zachretz: We card cars for the commodity for which 
they are supposed to be loaded. We even take cars marked 
“rough freight” and allow them to go west loaded with 
rough freight, and when they come back the rough freight 
tags are still on and they are loaded with grain. Now, how 
is the car department responsible for that? As mechanical 
men, all we can do is to see that the cars are properly side 
carded for the commodity for which they are supposed to be 
loaded. If they are loaded with some more particular com- 
modity, than I think the freight claim department should 
get after other departments. They should get after the 
operating men. They should instruct the agents that when 
they have a car to be loaded and it is properly marked for 
rough freight only, they must see that it is not loaded with 
flour, that it is not loaded with grain. They must see that 
it is not loaded with anything liable to leakage or damage 
by moisture. 

Mr. Campbell: The proper position of door protection 
for flour cars is not up to the car department. In the mill- 
ing district in Minneapolis, where we load about four hun- 
dred cars a day, the Western Grain Bureau entered into an 
agreement with the milling companies whereby it was not 
necessary to put door protection in the cars, They found 
they got better results by pyramiding the flour in the car 
than they did when they had side door protection. 


Paper by A. J. Mitchner 


[A. J. Mitchner’s paper on Car Inspection which won the 
first prize offered by the Railway Mechanical Engineer (see 
the May, 1923, issue) was read at this point and then dis- 
cussed as follows :—Editor. | 

Jos. Dyer (Youngstown, Ohio): There is one point I 
would like to have brought out in connection with the report 
just read, and that is, does a cracked wheel and other live 
defects show more on a certain type of car? 

A. J. Mitchner (M. C.): The defective cracked wheel is- 
caused by the brake striking in the majority of cases. Nine 
times out of ten it is cracked in the plate, sometimes on the 
tread. We have also found wheels bursted. That is usually 
caused by an error in the axle fit. 

Chairman Armstrong: I have had much to do in my 
time with hot boxes, which seem to be receiving considerable 
attention at this session, and I have seen the time when pos- 
sibly we might have used very nearly the amount of oil that 
our friend, Mr. Charlton, said they used, but I am wonder- 











ing if he wants us to go home and tell our people that he is 
using a half pint of free oil to each box. 

A. J. Charlton (O. S. N.): I do not mean that we put it 
in every box; only where it is required. We find some boxes 
with the packing dry enough to wipe your hands on, and 
those are the boxes we oil. We find other boxes that have too 
much. 


Paper by Wm. J. Owens 


[Wm. J. Owens’ paper on Car Inspection which won the 
Railway Mechanical Engineer second prize (see the May, 
1923, issue) was read at this point and owing to lack of time 
there was no discussion.—Editor. | 


Questions and Interpretations 
Question Box Committee 


A. Herbster (N. Y. C.): Before the questions and interpre- 
tations are read may I ask if these recommendations will go 
to the A.R.A. Committee, or will they be followed by the rank 
and file, in billing? 

Chairman Armstrong: Those which Mr. Jamison spoke of 
as recommendations will now be read and no interpretation 
issued. We cannot issue an interpretation on a recommenda- 
tion. 

Both questions and answers were read by B. F. Jamison 
(Southern), chairman of the committee, as follows: 


Rule 17—P Triples on Freight Cars 


Interpretation 15, following Rule 17, states that triple 
valves having removable check valve cases are convertible 
to K type. P-1 and P-2 triple valves have removable check 
valve cases. 


Q.—Should they be considered convertible? 


A.—P-1 and P-2 triple valves are not convertible. These valves are for 
passenger equipment, and Rule 17, Interpretation 15, covers repairs to freight 
equipment. If a railroad makes use of this type of triple on freight equip- 
ment, they will have to be governed by the freight rules. See Supplement 
No. 1, Item 57-U, 1922 Ccde. 


Mr. O’Donnell (Buffalo): I move that this interpretation 
be accepted. 
The motion was duly seconded and passed. 


Car with Worn Flange Derailed and Damaged 


Foreign car derailed at A end—B end not derailed—; 
cause of derailment “worn flange wheel.” When car had 
been rerailed, it was found to have the following defects, 
which did not exist previous to the derailment: Brake beam 
and brake rigging broken at A end; truck side bent at A end. 


Q.—When repairs are made, how should the bill be rendered? 
A.—Car owners shovid be billed with renewal of the wheel, material and 
labor. The billing repair card for other repairs should be marked “No bill.” 


The interpretation as rendered was accepted. 


M. J. E. Mehan (C. M. & St. P.): I do not think the 
decision of the committee is correct. As I understand the 
question, there was a derailment. There was the worn wheel 
and the damaged truck side, which are at the same end of the 
car, and if that is true, the damaged truck side has to be 
taken off, which consumed the labor of the wheel change. 
Therefore, the labor of the wheel change cannot be charged. 

W. W. Wilson (C. & O.): I cannot agree with our friend 
from. Milwaukee, in that the labor would not be applicable 
in this case because Rule 65 shows where it is a delivering 
line defect for wheels or axles. There are three arbitration 
cases, one in particular, if I remember correctly, No. 697. 
That was rendered in back years, but there are two later 
cases, No. 1138 and 1156, as well as Rule 42, which at the 
present time divide the responsibility, whether owner’s, or 
delivering line’s, and the committee has always decided that 
the cause of the derailment is properly charged to the car 
owner, only if the car has been jacked for the broken frame. 
I will agree with Mr. Mehan that we cannot charge, because 
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the “Jack Case Decision, No. 1042,” states that the deliver- 
ing line defect shall be the primary cause for removal, and 
the labor for jacking is not chargeable to the car owner. 

Mr. Jamison: Mr. President, the committee agrees that 
the labor should be charged to the truck side. That is 
assumed as a responsibility in so far as it is covered in that 
way and, with the permission of the association we will make 
that decision so read. 

A motion to accept the interpretation was carried. 


Rule 33—Safety Appliances 


Q.—In view of interpretation under this rule and Arbitration Decision 
1277, are the repairs to safety appliances, such as handholds, sillsteps, un- 
coupling levers and brake shafts, chargeable to the car owner when such are 
damaged by derailment and not invclved with other delivering line damage? 


A.—Can be charged when no other delivering line defect exists. 


No objection was entered on this decision. 


Rule 60—Cleaning Brakes 


Rule No. 60, with interpretations, provides that charge 
cannot be made for the second cleaning of air brakes on the 
same car, on the same line, within 60 days from the date of 
the first cleaning. 


().—Could charge be made for a third cleaning of the air brakes on the 
same car and road, providing the third cleaning was within 60 days from the 
second cleaning for which no charge was made, but more than 60 days from 
the date of the first cleaning? 


_ A.—Ne charge can be made for such a third or subsequent cleaning. It 
is simply an evidence that the work has not been correctly performed. 


Mr. Jamison: I would like to say that someone spoke a 
moment ago about the questions not being in proper form. 
That is the difficulty I have experienced with most all ques- 
tions I have received, not only for the purpose of this com- 
mittee handling, but for handling in my own work. As a 
rule, the person asking a question only gives you meager in- 
formation, and the committee has borne that in mind, and 
attempted to give only a general answer, based entirely on 
the information given. You have no right to assume there 
is anything else done or not done, when there is any other 
condition than that which is stated plainly in the question. 
The following question does not sound very clear, but I 
understand what is wanted. 


Brake Cylinder Gaskets and Bolts 


Q.—When a brake cylinder gasket is applied, it is found necessary to 
renew the brake cylinder belt, securing the cylinder to the brake cylinder 
block, account of these bolts being breken on arrival of the car at the shop. 
Can additicnal labor be charged? 


The questioner means that we get a charge of 93 cents 
labor for applying a brake cylinder gasket. The detailed 
statement following that 93 cents, it is anticipated that you 
would remove the reservoir, which consists of two bolts 
holding the reservoir to the reservoir block. Now, it is often 
found that the bolts holding the brake cylinder are broken, 
and the questioner wants to know if, when these bolts are 
broken and he has to renew them, he can make an additional 
charge. 

A.—Yes, charge regular bolt labor, as per Rule 107, Items 90 and 91. 

The interpretation was accepted. 


Charge for Wrong Wheels 


A car offered in interchange, stenciled for steel wheels, is 
found to be equipped with one pair cast iron wheels cov- 
ered by defect card. The receiving road finds it necessary 
to renew the cast iron wheels on account of being defective 
and also finds it necessary to perpetuate wrong repairs by 
applying cast iron wheels on account of having no steel 
wheels in stock. 

Q.-—Is the road that originally carded for the wrong wheels or the road 
that perpetuated the wrong wheels responsible to the car owner; also what 


charge, if any, should be made for the application of cast iron wheels at the 
time wrong repairs were perpetuated? 

A.—The intermediate line not applying the steel wheels is in no way 
respcnsible for the wrong repairs that were made to the car, as the defect 
card attached to the car assumes the responsibility of the wrong repairs 
mentioned, and the charge for cast wheels applied in accordance with 
Rules 101 and 107 is correct, leaving the defect card on car. 


The interpretation was accepted. 
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Rule 91—Date of Bill for Wrong Repairs 


Rule 91 provides that bills rendered one year after date 
of repairs may be declined. 


O.—Should not the same principle apply in cases of wrong repairs cor- 
rected and billing repair card 90 days in possession of car owner and not 
presented to repairing company for defect card within 90 days after the 
expiration of a 90 day time limit to match joint evidence card with billing 
repair card. 


A.—Rule 91, second paragraph of Section A applies. 


The interpretation was accepted. 


Change in Type of Triple Valve 


At would be the proper charge for the difference in value of 
iple valves in the following case: 

Non-convertible triple removed. 

K-type standard triple applied. 

Car stenciled “K type standard’ (K-1 or K-2). 

Car built January, 1914? 


proper charge in such a case should be $31.40 less a scrap 
f $1 plus the labor charge for cleaning. This is a case of the cor- 


tion of improper repairs, and comes under Supplement 1, Item 57-P, 
cod 


Mr. Herbster: Why put the extra charge of cleaning when 
you consider the triple valve scrapped? ‘The triple valve 
applied must certainly be cleaned when being applied. 

Mr. Jamison: This particular question does not apply to 


the labor at all. It was merely-the question of the difference 
in the value of the two triple valves. The labor of cleaning 
is not concerned in the question at all. 

Mr. Watkins: Item 57-D says: “Non-convertible on cars 
built prior to January, 1915, $11.50, with no credit.” 

Mr. Jamison: The kind of triple valve removed is the non- 
convertible on a car built prior to January, 1915. That is 


exactly what this question considered, but if you look at the 
top of the column, it says, “This triple valve was the kind 


that was removed when the car was stenciled for same.” 
What kind of a triple valve? A non-convertible valve, or 
not stenciled at all. But in this case a car was stenciled “K 
type standard”; therefore, it became a question of correct- 
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ing wrong repairs and not adding a betterment to the car. 

Mr. Watkins: I stand corrected. 

Mr. Martin: In answer to Mr. Herbster, as to why it 
should be necessary to make that labor charge, I believe the 
tule provides it is necessary to clean the valve as well as the 
cylinder; if you clean the cylinder, you have to charge for 
the new valve applied. 

Mr. Herbster: That is correct, but the clause should be 
made that the charge is for cleaning the cylinder and not 
the triple, so as not to be misleading. 

Mr. Jamison: The charge you make for the difference in 
the triple valve is like the charge you make for an angle 
cock or a retainer valve; it is not the price of a new article; 

is the price of a good article in good condition, and Rule 17 
says, in these cases, that the difference in value of the triple 
valve shall be charged, plus the labor charge of Rule 111, 
tem 9, $4.22, at the present time. You cannot get away 
from that 


motion to accept the interpretation was carried. 
Rule 101, Item 140—Coupler Parts 


Q.—What is the proper charge for coupler release rod clevis, clevis pin 

A.—Seventeen cents net, applied to the car, as per Rule 101, Item 140. 
Rules 107 and 111—Hand Rail 

Q.—Hew should repairs to hand railings on cars be charged, where such 
railir are wholly or partly constructed of pipe? 

_A.—Charge for pipe connections, and the cutting of pipe threads may be 
char is per Rule 111. Other operations according to Rule 107. 

Chairman Armstrong: If there are no objections, these 
Interpretations will be accepted. 

Rule 107—Brake Beam and Bottom Rod 

R 107, Item 237: Q.—What charge can be made for applying a 
bral 1m tension nut when the beam is not removed? 

A ne-tenth (1/10) hour, as per Item 237, Rule 107, 1922 Code. 

Tie interpretation was accepted. 
bar 107, Item 90: Q.—It is invariably necessary to R. & R. three key 
"os 1en bottom brake rod is R. & R.; is it not proper to charge for the 
thr olts per Item 90, Rule 107? 
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A.—The charge shall be confined to key bolts passing through the bottom 
rod. 


Mr. Straub: I move that be rejected. 

Chairman Armstrong: State your objections. 

Mr. Straub: Because it is necessary to R. & R. three key 
bolts when you put in a bottom brake rod, nine cases out of 
ten, so why shouldn’t we get paid for it? 

Mr. Jamison: I tried to get that two-tenths of an hour for 
so long I had to give up. If your bottom brake rod is broken 
and you apply a new brake rod, it is your duty to see that 
the brakes are properly adjusted; and to adjust your brakes 
properly, you are going to have to R. & R. your dead lever 
key bolt, and it is covered by Rule 108. 

A motion to accept the interpretation was carried. 


Rule 21—Transverse Tie Rod 


Rule 21 does not specify the manner in which temporary 
transverse tie rod shall be applied. 

Q.—Should not the repairing road be the judge and charge according 
to Item 262, Rule 107? 

A.—Yes. ; 

amy should not Rule 21 show “applies only to open top cars?” 

4A.-——.N0. e 


It is the understanding of the committee that Rule 31 refers to any kind 
of a car that needs a temporary transverse tie rod. 


Both interpretations were accepted. 


Rule 107, Item 254—Release Lever 


Q.—What is the proper labor charge for a Carmer (two piece) release 
ever: 


A.—The charge is specifically covered by Item 254, Rule 107, which is 
eight-tenths of an hour. 


The interpretation was accepted. 


Rules 101 and 107—Coupler Lock Lift 

Q.—What is the proper charge for removing and replacing a coupler 
leck lift on account of being improperly applied? 

I think the questioner was thinking about what we know 
to be a “stay right,’ which is secured by a nut, the “stay 
right” itself being a sort of eye bolt passing through the 
coupler release lever and secured by a nut. Then the pig 
tail, as the boys call it, comes down and curls through the 
lock lift and knuckle lock lift. A great many people put that 
on backwards, and then the motion of the car going over the 
road jostles it around so that it must be disconnected and put 
in right. 

A,—On a nut basis. 

Rules 101 and 111—Air Brake Work 
Rules 101 and 111: Q.---What charge should be allowed for renewing a 


Wabco packing, this being standard to car, yet it is not a packing leather 
as mentioned in Item 29, Rule 111. 


A.--No charge should be made when the air brakes are not cleaned. 


Rule 111. Q.—What is the proper charge for the renewal of a cylinder 
gasket when the air brakes are not cleaned? The car is so constructed 
that it is necessary to remove the cylinder from the car to apply the gasket. 


Now, this sort of pertains to a question we had a little 
while ago, and yet it is different. That is the question of 
the brake cylinder bolt breaking, on account of having to be 
removed, but in this case your car is so constructed you have 
to remove the cylinder in place of the reservoir, as is antici- 
pated in Item 11, of Rule 111, it allows us ninety-three 
cents for renewing a brake cylinder gasket. It is an arbi- 
trary charge specifically covered. 

A.—Charge per Rule 111, Item 11. 


Conflict, Rules 60 and 90 


Rule 60, Interpretation 3, conflicts with Rule 90. 

Q.—Which shall govern? A.—There is no confliction, both rules should 
govern cases referred to. 

Chairman Armstrong: Unless there is objection, these in- 
terpretations are accepted. 


Rule 107—Replacing Arch Bar in Place 


Rule 107 (second reading): Q.—What is the proper charge to car 
owner for repairing a top arch bar in place, when the top arch bar is 
heated, car jacked and one column nut is applied? 

A.—Charge for jacking the car and one nut; that is, labor and material 
charge for cne nut. 


[A long discussion of this answer developed the opinion 


that arch bars should be removed for straightening and the 
discussion was closed by the Chair as follows:] 
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Chairman Armstrong: I think it is the intention to. hold 
‘but one more session and you will realize, then, that I won’t 
have authority much longer, so I am going to take the reins 
in my hands and say you are either going to take those arch 
bars off and take them back to the blacksmith shop and have 
them straightened, or else you are going to confine your- 
‘self to the nut charge. (Applause.) 


Derailment and Broken Flange 


Q.—In case of derailment and you have a broken flange on a wheel with 
-a worn tread or sharp flange, is it proper to charge renewal to car owner? 


A.—The initial cause of damage, if an owner’s defect, should be billed 
‘for, but no subsequent damage should be billed for. 


M. J. E. Mehan (C. M. & St. P.): I do not think that 
answer is correct, as I understand the flange of the wheel 
‘was broken in derailment. 

Chairman Armstrong: He did not say so, as I understand 
it. 

Mr. Mehan: I think that question presupposes that the 
‘broken flange was caused in the derailment. I would so 
take it from the reading of the question, and, if that is cor- 
tect, we cannot charge for that wheel at all, even though it 
‘was worn out, because the Arbitration Committee has ruled 
‘in a case of a worn out wheel. Even though the wheel had 
given all its life in fair service and had been slid afterwards, 
the committee ruled that the sliding of the wheels must be 
the predominant defect, and the fact that the wheel was 
‘worn out must be disregarded. 

Mr. Sternberg: With the information given the committee 
I think their answer is correct. The question does not say 
whether the flange was broken after derailment or before. 

Mr. Pyle: I might state that the committee had in mind 
that it was due to the sharp flange when they rendered their 
decision. 


Rules 87 and 88—Defective Material Renewed on 
Repairs 


Q.—If car owner removes defective material in making repairs, on author- 
ity of defect card, shall charge be made for material and labor? 

A.—Charge should be made for both material and labor, governed by 
the provisions of Rules 87 and 88, credit to be allowed for such second- 
hand material removed as covered by Rule 122. 


The interpretation was accepted. 


Rule 70—Wheels 


Rule 70 (second reading): O.—ABC railroad delivers a car belonging 
to an intermediate line railroad to XYZ. On inspection on interchange, a 
car is found stenciled, “Equipped with Steel Wheels.” The car, however, 
is found to have three pairs steel tired wheels and one pair of cast steel 
wheels. XYZ railroad demands a defect card from delivering line for one 
pair cast steel wheels in place of steel tired wheels, under Rule 70. 

A.—A defect card is not in order. The car owner has failed to protect 
the equipment by showing that it is intended that the car should be equipped 
with steel tired wheels and Rule 70 does not apply. 


This interpretation was accepted. 





Recent Decisions of the Arbitration 


Committee 


(The Arbitration Committee of the A.R.A. Mechanical 
Division is called upon to render decisions on a large num- 
ber of questions and controversies which are submitted from 
time to time. As these matters are of interest not only to 
railroad officers but also to car inspectors and others, the 
Railway Mechanical Engineer will print abstracts of deci- 
sions as rendered.) 





Safety Appliances Damaged in Derailment 


On March 27, 1923, Bessemer & Lake Erie Car 41569 
was pushed off the end of a switch on the Baltimore & Ohio, 
which resulted in damage to the truck and safety appliances. 
The Baltimore & Ohio made complete repairs at its Con- 
nellsville shops on April 4, 1922. The cost for the truck 
repairs was absorbed by the handling line, according to Rule 
32, but a bill was rendered against the owner for the cost of 
repairing the safety appliances, according to Rule 33. The 
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Bessemer objected to the bill for safety appliance defects on 
the ground that Rule 32 provides that the delivering company 
is responsible for defects caused by a derailment. 

The Baltimore & Ohio took the position that hand-holds, 
sill steps, grab irons, brake staffs and other similar items 
are invariably damaged through some form of Rule 32 con- 
ditions, and it contended that the above items were properly 
billable against the owner. 

The Arbitration Committee decided that, “Interchange 
Rule 33 would not apply in this case, therefore the charge 
for repairs to safety appliances should be cancelled.”—Arbi- 
tration Case No. 1277, Bessemer & Lake Erie vs. Baltimore 
& Ohio. Fe 





Damaged Car Moved From Owner to Handling Line 
and Back 


On February 15, 1922, Missouri Pacific car 73362 was re- 
ceived in interchange at Fort Gibson, Okla., by the St. Louis- 
San Francisco. Neither company maintains mechanical in- 
spectors at this point. The conductor and agent of the St. 
Louis-San Francisco noticed that the car had slid flat wheels, 
but in order to avoid delay to a loaded car, they decided to 
move it to Muskogee, Okla., where it could be unloaded and 
then sent back to the owner at the point of receipt. This car 
was again offered in interchange at Fort Gibson on February 
25, 1922, with four pairs of slid flat wheels, and the inter- 
change was signed by the Missouri Pacific’s agent on the same 
day. On February 27, the Missouri Pacific sent a car in- 
spector from another point to make inspection of this car on 
the interchange track. After this inspection was made, he 
demanded a defect card covering the four pairs of flat wheels 
from the agent of the St. Louis-San Francisco. The agent re- 
fused to issue a defect card, claiming that the wheels were 
slid flat when the car was received from the Missouri Pacific 
on February 15. 

The Arbitration Committee decided that “the position of the 
Missouri Pacific is sustained. If the slid wheels existed when 
the car was offered to the St. Louis-San Francisco, the latter 
company should have demanded and obtained a defect card 
from the delivering company.”—Case No. 1,276, St. Louis- 
San Francisco vs. Missouri Pacific. 





Defect Cars Repudiated 


TARX tank car No. 2, the property of the Allied Refining 
Company, arrived at the Okmulgee, Okla., plant of the owner 
May 23, 1922, with a broken outlet nozzle and a broken oil 
box, L 4. At that time the car was bearing defect card No. 
20, issued by the St. Louis-San Francisco at Okmulgee, 
Okla., ‘one broken outlet nozzle.” The car, not being in 
condition for service with the defect as enumerated, it was 
ordered to the shops of the Peoples Tank Line Company, 
Coffeyville, Kans. The car was repaired and a bill was 
rendered against the Allied Refining Company. The St. 
Louis-San Francisco defect card was removed while the 
car was in transit from Okmulgee to Coffeyville, and the 
charges covering the cost of repairs were absorbed by the 
Allied Refining Company. A bill was presented to the St. 
Louis-San Francisco by the Allied Refining Company, but 
the road repudiated it, claiming that there was no record of 
the car receiving unfair usage and the card had been applied 
to the car through misinterpretation of the rules by the car 
inspector at Okmulgee. The Allied Refining Company 
contended that the handling line had no right to repudiate 
the defect card and that there was every indication that the 
car had been involved in a derailment. This claim was 
further substantiated by a joint inspection made at that time. 

The Arbitration Committee rendered the following de- 
cision: “The St. Louis-San Francisco should not have re- 
moved its defect card, therefore the car owner is entitled to 
the same in accordance with the rules.”—Case No. 1,275, St. 
Louis-San Francisco vs. Allied Refining Company. 
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One of 30 New Sleeping Cars Built by the Canadian Car & Foundry Company for the Canadian National 


New Canadian National Sleeping Cars 


Distinctive Floor Plan Arrangement—Frame and Exterior of Steel; 


Interior Finished with Wood 


URING the latter part of 1923 the Canadian National 
D received from the Canadian Car & Foundry Company, 
Montreal, Que., 30 sleeping cars for use in trans- 
continental trains, in the design of which special attention 





Interior of the Ladies’ Dressing Room 


has been given to the comfort of long distance travelers. The 
cars are of steel frame construction with fish-belly center 
sills. They are finished in steel outside, except for a wood 
and canvas roof, and in wood on the interior. 
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The Interior Arrangement 


The most interesting features of the new cars are the floor 
plan arrangement and the special facilities for the comfort 
and convenience of the traveler. The floor plan is shown in 
one of the drawings. The cars are 75 ft. 6 in. long over the 
end sills, about 2 ft. longer than the older equipment, and are 
provided with twelve sections, which are 6 ft. 234 in. long 
overall and arranged to make up a 6-ft. l-in. bunk. Except 
for the location of the ceiling lights, which are placed on the 
center line of the upper deck ceiling and one in the trans- 
verse central plane of each pair of sections instead of in the 
planes separating the sections, as in the case of Pullman 
equipment, the arrangement of the sections does not differ 
materially in appearance from the standard Pullman car. 
Considerable departure is made, however, in both the men’s 
and women’s toilet facilities, and in the case of the women’s 
lavatory, the extra length of the new cars has been used to 
increase the size of the room to a length of 6 ft. 9 in. 

The photograph shows clearly the type of facilities with 
which the women’s dressing room is fitted. These include 
three wash basins, each in a corner of the room and each 
of which is fitted with wing mirrors. Towels are kept in sani- 
tary cases, standard on the Canadian National, which are 
placed at a convenient height so that the top of the case may 
be used to hold toilet articles. The doors on the front of these 
cases are hinged at the bottom and are held closed by spring 
hinges. Each dressing room is provided with three boudoir 
chairs. 

It is the practice on the Canadian National to place the 
entrance to the men’s toilet in the corridor instead of in the 
end of the smoking room. This makes it possible to place 
the three wash basins across this end of the room and thus 
to provide room for two chairs next to the car windows, in 
addition to the customary sofa across the inner end of the 
smoking room. The lavatory arrangement in the smoking 
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room consists of the three wash basins and two dental lava- 
tories, back of which are three sanitary towel cases. 
[he principal improvement in the sleeping accommoda- 
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Location of the Power Ventilating Fan 


compared with older Canadian National sleeping 
cars is the adoption of separate curtains for the upper and 
r berths. The upper berth curtains are arranged so that 


tions as 
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which are made of 5/16-in. web plate, with an outside top 
cord of 6-in. by 4-in. by 5@-in. angle section with the short 
flange horizontal, and a top cover plate %4 in. thick by 30 
in. wide. The bottom flanges of each sill are made up of 
inside and outside angles of 3-in. by 3-in. by 3%-in. section. 
The deep section of the sills, which measures 2 ft. 6 in. over 
the flanges of the angles, is 29 ft. 14 in. in length. Through 
the bolsters each center plate is reinforced by a 14-in. by 
3g-in. plate, 8 ft. 154 in. long riveted on the inside and 
framed over the vertical flange of the bottom cord angle. 

The side sills are built up of 5-in., 11.6-lb. Z-bars, with 
the top flange turned in, and a 2¥%4-in. by 3-in. by %4-in. 
angle riveted to the bottom flange, with the short leg flush 
with the inside of the steel sheathing. 

The bolster is double, of the built-up type, with the two 
parts spaced 4 ft. 8 in. from center to center. Each part 
is made up of two %4-in. pressed steel plates, placed back to 
back with the flanges attached to the center and side sills, 
and with flanged steel fillers between the center sills. The 
bottom cord of each part is completed by a 4-in. cover plate, 
6 in. wide at the ends and tapering to a width of 12 in. 
under the center sills. The entire bolster is finished with a 
14-in. top cover plate extending from side sill to side sill, 
and 66 in. wide, longitudinally of the car. 

The two crossbearers are 28 ft. apart. Each is made up 
of a single pressed steel web and center sill filler, flanged 
at the top and end and with a 5/16-in. top cover plate, 
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Details of Roof Construction Similar to Those Employed on the Sleeping Cars 


they may be fastened around a bar on the outer edge of the 
berth as a provision against the danger of falling out. 


General Construction 


In the drawings are shown a number of the characteristic 


— of the construction of these cars. The drawing 
Show 


; the roof details is that of a dining car, but applies 


also to the sleepers since the same type of construction is 
Standard 
Natio Y l. 


The underframe is built up around fish-belly center sills, 


for all passenger. equipment on the Canadian 





10% in. wide, extending across the car from side sill to 
side sill, and a bottom cord of 3-in. by 2Y%-in. by 5/16 in. 
angle section, extending continuously across the car under 
the center sills. 

The floor supports are 3/16-in. channel pressings, 5 in. 
deep. The entire space between the side and center sills is 
covered with 1/16-in. floor plate. 

The vertical members of the side frame are of %%-in. 
U-section pressings, attached at the bottom to the side sill 
and at the top to a 4-in. by 3 3/16-in. by 3 1/16-in. by 
%-in Z-bar side plate. The belt rail is a rolled section, 
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3 11/16 in. deep and 15/16 in. in thickness at the top, the 
lower portion of which is reduced to 7/16 in. The com- 
bined lower deck carlines and clerestory posts are \%-in. 
steel pressings, attached at the top to a %-in. upper deck 
plate of inverted U-section. To this are attached the %-in. 
channel section upper deck carlines. Wood carlines are 
bolted to the steel members as shown in the drawings, which 
also show in a general way the arrangement of wood mem- 
bers for the attachment of the inside wood finish. Particular 
attention was given to the insulation. The type and method 
of application are clearly shown in the drawings. 

The cars are carried on Commonwealth six-wheel trucks 
with cast steel bolsters. The wheels are steel tired, 36 in. 
in diameter, with 5-in. by 9-in. journals. They are fitted 
with the American Steel Foundries clasp brake rigging, 
operated by Westinghouse LN equipment. Locking center 
pins are used to hold the car body and trucks together, in 
case of accident. 


Heating and Ventilation 


The cars are equipped with the Vapor heating system, 
thermostatic control, and two, three or five-pipe radiators. 
They are also equipped with a hot water heating system for 
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use in case of emergency or should the cars be required 
to stand at isolated points where steam is not available, 
Two types of ventilators are included in this lot of cars, 
Half of them are of the Mudge-Peerless type and the other 
half the Utility honeycomb type. In addition to the auto- 
matic ventilators, each car is equipped with a 1/16-hp. 
Sturtevant exhaust fan operating at 1,750 r.p.m. The loca- 
tion of this fan is shown in one of the drawings. It ex- 






hausts air from the smoking room and also from the body FF 


of the car, at the smoking room end of the aisle, moving a 
total of approximately 500 cu. ft. of air per min. 
The cars are equipped with the Stone-Franklin electric 


lighting system. The draft gear and buffing mechanism are : 


Miner A-5-P friction type, and Miner B-10 type, respect- 


ively. Some of the more important dimensions and data are 

given in the table: 
MN Fo She n a aecasas Sie ls aie lesb 10h he ioverlos SiScanaie lesen 169,400 Ib. 
DMN OMOE GE MEE 6 6.0.56565 e005 60 n 56 b0'08 were 75 ft. 6 in. 
ee eee 84 ft. 4% in 
Length between truck centers ................. 57 ft. 6 in. 
I OE RINE 0.9.6, caine pe wipipiace ain areiceers 9 ft. 99% in 
Bg Re ~~ 10 ft. 1% in 
EE OE RIE iii 66h e.k'0 0:0 40 0864s eave 5 ft. 11% in 
Height, rail to center of roof ...........0.00% 14 ft. 2 in. 
eS ee ee arene 3 ft. 7% in 
Piewgnt, rae) to Git at Center ow. c. ican tativcss 3 ft. 9 in. 


Unusual Car Repair Contest on the D. & H. 


A $120 Prize Offered for the Best Performance in Rebuilding a 
Hopper Car; Five Teams Compete 


UNIQUE exhibition of car repairing was given in a 
A contest held by employees of the Car Department of 
the Delaware & Hudson Company at its Colonie 
shops on October 31, 1923. The entire woodwork of five 
D. & H. composite twin hopper cars of 85,000 pounds capac- 
ity was removed and rebuilt in record time. These cars are 
equipped with steel underframes, metal posts and braces; 
the superstructures are of composite construction—wood and 
metal—wood predominating. The inner dimensions are: 
Length 32 ft., width 8 ft. 11 in. In a single car there are 
1,947 board feet of lumber. 
Five teams of six car repairers each participated in the 
contest, one team from Carbondale, Pa., representing the 
Pennsylvania division, one from Oneonta, N. Y., represent- 





The Winning Team—Left to Right: James Snee, Fred Ross, Larry Zappa, Tony Yaggort (Material Man), John Volano, Louis Moldinar 
C. W. Norris (Divisional Car Foreman), Leo Baker and Raymond Schuster (Foreman) 


ing the Susquehanna division, and three from Green Island, |~ 
At each of these points [ 


representing the Saratoga division. 
work of this character is an everyday performance. 


The response which greeted the announcement of the con- | 
However, stimulus, if F 


test assured its successful results. 
any were needed, was provided by a prize of $120 in gold, 
offered by the management to the team proclaimed the win- 
ner upon the basis of workmanship and time. Interest ran 
high, the foremen were in frequent consultation discussing 
the probable candidates, and a friendly but spirited rivalry 
among the men ensued, each division endeavoring to select 
its best as a representative team. 

This project. was promoted to exemplify the merits of 
system and co-operation and the benefits accruing to the 
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workmen under the piece-work plan of compensation. The 
performance indicates that it achieved its purpose. 

The plans formulated for the occasion provided for the 
use of two sets of cars of identical type, the work to be 
strictly in accordance with standard shop practices. That 


none of the contestants should be afforded any advantage by 














The Problem of the Contest—D. & H. Twin 
Car of 85,000 Lb. Capacity 


Hopper, Composite 


reason of home shop conditions prevailing, Colonie, where 
heavy freight car repairs are made chiefly to box cars, was 
selected for the demonstration. Each gang worked under 
the direction of its foreman and the men were detailed to 
work where, in the opinion of the foreman, they could per- 
form to the best advantage. 

Operations started promptly at 8:00 a. m., proceeding 
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Carbondale crew completed the task first, doing so in 1 
hour and 37 minutes, and within a very short time there- 
after all teams had reported the work of dismantling ended. 
The maximum time was 1 hour and 57 minutes. 

Promptly upon completion of the stripping the men pro- 





THE STANDING OF THE Five TEAMS 
Carbondale Team 


Time Applied Man-Hr.. 
RIN Ses: 600405552000 8.00 a. m. to 9.37 a. m. 9 hr. 42 min. 
OS rr re 9.37 a. m, to 3.49 p. m. 37 hr. 12 min. 
RE pres ee 8.00 a. m. to 3.49 p. m. 46 hr, 54 min. 

Total time, 7 hr. 49 min 
Green Island Team No. 1 

Time Applied Man-Hr. 
I SS. s Givieleseauewn 8.00 a. m. to 9.40 a. m. 10 hr. O min. 
EMER. 6 6.000.0,00600000% 9.40 a. m. to 4.05 p. m. 38 hr. 30 min. 
| errr rer ri 8.00 a. m. to 4.05 p. m. 48 hr. 30 min. 


Total time, 8 hr. 


Oneonta Team 
Time 


Applied Man-Hr. 


EN Sb.0 55-0000 ssewee 8.00 a. m. to 9.43 a. m. 10 hr. 18 min. 
SED: 5.6.0:5,0.65 0009-08 9.43 a. m. to 4.26 p. m. 40 hr. 18 min. 
AS ee 8.00 a. m. to 4.26 p. m. 50 hr. 36 min. 


Total time, 8 hr. 26 min. 


Green Island Team No. 2 


Time Applied Man-Hr. 


NE 65s: 5 5-65 bo ose eee 8.00 a. m. to 9.50 a. m. ll hr. 0 min. 
IE cin. Sis ios ce wie-bo-5'6,08 9.50 a. m. to 5.05 p. m. 43 hr. 30 min. 
ere rrr 8.00 a. m. to 5.05 p. m. 54 hr. 30 min. 

Total time, 9 hr. 5 min 

Green Island Team No. 3 
Time Applied Man-Hr. 

cis s6s bselecnaeee 8.00 a. m. to 9.57 a, m. 11 hr. 42 min. 
ee 9.57 a. m. to 5.36 p. m. 45 hr. 54 min. 
I aia Golibniiiatd.86 Ki re 8.00 a. m. to 5.36 p. m 57 hr. 36 min. 

Total time, 9 hr. 36 min 





ceeded to the opposite track where the work of construction 
was begun. Here it was found that all the material re- 


quired had been systematically arranged, the lumber having 
been milled out to size and piled in the order of use at each 
car. Likewise, the necessary forgings and castings had 
been provided, together with the proper number of bolts. 














uninterrupted until completion, the men having voted to 
remaiti at work throughout the usual lunch period. Coffee 


and sendwiches were passed around and while this occa- 
sioned little delay, no allowance of time was made therefor 
in the record established. 

Fi rs in bad order were placed on one track for 
strip proper working space being provided. Likewise 
arral on a parallel track were five other cars with the 
metal k already treated, preparatory to rebuilding, thus 
‘voiding delay. First the tear-down work was undertaken 
and w ompleted in remarkably short time, notwithstand- 
ie . equirement that each piece of lumber removed 
should 


freed of bolts, nuts and all other metal parts. The 


This Photograph Was Taken as the Dismantling Was Being Completed—The Carbondale Team Finished Its Car First, in 1 Hour 
and 37 Minutes 





A material man was assigned to each gang, to render the 
customary assistance. 

The material layout was one of the outstanding features, 
indicating, as it did, efficient and economical shop operation, 
and affording an ideal opportunity to study that phase of 
car repairing. The importance of the material feature can- 
not be overestimated. Its ready accessibility stimulates pro- 
duction and the resultant increased output is reflected in the 
earnings of the piece-worker. 

The repairs made are scheduled as Class 4 with the ex- 
ception of steel work. In so far as the woodwork is con- 
cerned, it constituted a rebuilt superstructure. Two men of 
each gang were assigned te the task of building and hanging 


32 






the hopper doors, after the sides and slopes were up. But 
in detail each gang attacked its job according to the meth- 
ods prevailing at the shop represented, and each foreman 
had an opportunity to compare the effectiveness of his meth- 
ods with those of the other gangs. One of the interesting 
features of the contest was the close comparison of the time 





MatTertaL Usep 1n Eacu Car 


Forgings and Castings 


wheel 
shaft 


Brake 
Brake 
Brake pawl 

Brake pawl ratchet 

Brake pawl and ratchet bearing 

Brake step braces 

Brake shaft support 

Brake chain 

Brake cylinder lever fulcrum plate 
Brake cylinder lever fulcrums 
Uncoupling levers 

Sta-Rite uncoupling lever attachments 
Uncoupling lever brackets and fillers 
End sill striking angles 

End sill handholds 

End sill washer plates 

Coupler carrier irons 

Body end stake clips 

Body side channel stiffeners 

Body diagonal tie rod level washers 
Body corner angles 
Wine side ladders 
Wine end ladders 
Body end and side 


_ 
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handholds 





Hopper slope supports, center 
Hopper slope supports, bottom 
Hopper slope supports, reinforcing plate 
Hopper slope supports, casting 
Hopper slope irons 

16 Hopper slope hinges 

16 Hopper door hinges 

16 Hopper door washer straps 

8 Hopper wye irons 

4 Hopper door angles 

8 Hopper door protection angles 

Lumber 

12 Side. plemie,, Gecegie. Pines oie cccccccescccce 716 b. ft. 
ea: A Peer ree reer eee ee 106 b. ft. 

DR BURNER, COMIN, 655 5.6:6'5 40/04 stn nee tons 28 b. ft. 

ae Sg ae Serer rrr rr er ers 44 b. ft. 

2 Side sill fillers, Georgia Pine.........ecceees 59 b. ft. 

© Contec girs, Geergih Fine. 2. ciccsccccessee 19 b. ft. 

OR CS a ree rrr eee 129 b. ft. 
ON ce er eee 576 b. ft. 
Pe SM RMON ss ce cccebovectassesaeas 4b. ft. 
yO ta ee ee rere eee reer 111 b. ft. 

SO ON reer ree ee Ty 135 b. ft. 

Oh EES SE: arene rer 5 b. ft. 

SS reper ey ree ere 12 b. ft. 
eS Seer area hy fee e 3b. ft. 
Machine Bolts " 

Me asics wade, a aha ee ante ahue me ee Mea ae Y%in. by 2% in 
Be ee ee eae ee RAN ee ea 6 dabials Yin. by 3 in 
ERA ee re eer ee ane ee eee ae %in.by 4 = in 
RM eae hens lal ag alge seS Sia Sie acks % in. by 5% in 

(eS eR eee % in. by 10% in 

isola al oa ek Weve a ale ke ew las ae % in. by 1% in 
ER arta aires aang Sl ke i a ian acacia %in. by 2 in 
| DEERE rrr rere rr ee %in. by 3 in 

ee oar ot hs eae Somes % in. by 3% in 

EE LIPS PE EG We eee geet eee % in. by 6% in. 

DP x.Gatrstinsisien kine Khakis Wade/a eae sa ese % in. by 7% in. 
ieee aig tk aca cara te oibi@ian hie einem sae %in. by 5% in. 
le oe eC Gs cea Ae Re Rae R Sam %in. by 6 = in. 

SRS ee etek fee era “%in.by 7 in. 

REE Soe eee PP ere ee %in. by 9 in. 

ee cna ale aba Go. Chea ee NORE %in. by 10 in 

ERE ASP ee eee eee Tee ee TT % in. by 13 in 
nina a Sa nels ok d RNR ERS % in. by 14 in. 

Pe Siding dn Daulhiarceeed eaiakie es éiem ea % in. by 13 in 

Ra alain Antk ts /s/aubtk chatedn suet a ipnkon Ak % in. by 15 in 

Carriage Bolts 
a in Ai ches TOMS RATES Os aOR OOS Yin. by 2% in 
ET ie s:5 sk ob1G GRAD ARAS ROES OK RACERS RLS Y%in.by 3 in 
(Sa ERE Ee eee ee %in. by 3% in 
AN Aree ay eee ey eee ee %in.by 4 in 
Bie aciahiceeelak aigika\ele wate wie weelerk se %in. by 4% in 

_ ESSE ar eee ee ete eae re Y%in.by 5 in 
RG RE ea eee Se een rites, toe %in.by 5% in 

ee iaruavavatadti ore PAN eT eee Te Tee - Min. by 6%in 

Miscellaneous 

We caigre ance Sues RAN ORR aOl 1% in. by llin. body diagonal tie 

__ REE rarer ee epee % in. by 26 in. door hinge pins 

eer creer re 1 in. by 9 ft. 5 in. center crosstie rod 

de ea htas aa abe/ee dba eee % in. by 3in. lag screws 

Ee eer Pee re eee eee ¥% in. by 2in. cotter keys 
Ne ae erate giatdie aia Nae % in. by 3 in. cotter keys 
DE Ratcce va namekackh baadedine seks ee eenaee 5% in. grip nuts 

eee reer NEV MAREN RARS AS CRORES WA ERE OM % in. grip nuts 
er lecatde hie eihiks 6 01bSOT Oba S RRR SIS lb. .wire nails 

Ceeee Nom aasciksecea.o paaas lb. %, 4%, %,% washers 


233 gains made 
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in which the work was completed by the Carbondale team 
and the Green Island No. 1 team, although their procedures 
were different. 

In each car 782 holes were bored with the aid of air motors, 
and in the fitting of wood parts 233 gains were made. A 
complete bill of material is shown in one of the tables. 

The judges were A. A. Burkhard, general car foreman, 
New York Central Lines, D. H. Pyne, divisional car fore- 
man, Boston & Maine and G. W. Ditmore, master car 
builder, Delaware & Hudson. Following a careful inspec- 
tion, this committee reported that in its opinion the work of 
each team was of equally high standard so that the status 
of each was fixed by the order of completion, and Carbondale 





Steel Work Ready for the Application of the Wood, Which Is 
Systematically Latd Out for the Teams 


was declared the winner. In awarding the prize, Colonel 
J. T. Loree, vice-president and general manager of the Dela- 
ware & Hudson, an interested spectator throughout the per- 
formance, complimented the winners and expressed appre- 
ciation of the co-operation evidenced by the results. There- 
upon, in behalf of the management, he made a further 
award of $50 to Green Island Team No. 1, which finished 
a close second. 

As the records indicate, all the contestants made an ex- 
cellent showing, reflecting credit on the system of training i 
vogue in the car department. The employees represent prac- 
tically a new working organization, built up since July, 1922. 


Last Year the 18 larger western railroads were earning a return 
of only 3.75 per cent on the value of their property held for and 
used in transportation service. A net operating income of $745,- 
515,000 would be necessary if the railroads of this country earned 
the 5%4 per cent that is permitted under the Transportation Act. 
Notwithstanding increased traffic, they will fall short of this 1- 
come by about $200,000,000. A. compilation of the number of 
employees, hours worked and compensation for the year 1915 and 
the year 1922 showed an increase of 123 per cent in rate of wages 
of all employees in 1922 as compared with 1915. The tota! tax 
assessed against 23 leading railroads in 1910 was $60,401,109 and 
in 1922, the tax had increased to $191,822,953, or more than 217 
per cent. 
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it the present time. 
dicates quite clearly certain 
lines which should be followed 
in the design of such boxes, in 
the interest of the railroads as 
well as of the bearing manu- 
facturers. ‘They may appear 
obvious, but the fact that they 
are not generally recognized 
and followed, makes it appro- 
priate to state them. 


Advantage of Standard 
Bearing Sizes 


The proposed international 
standardization of ball bear- 
ings, which at the present time 
is being extended to cover all 
bearings sizes that might be 
considered for use in journal 
boxes, restricts the choice of 
bearings to a limited number 
of types and sizes. 

To use bearings of special 
outside dimensions should be 
discouraged because the grad- 
ing of standard bearings is fine 


enough to meet all practical 
requirements. The use of 
standard bearing sizes enables 
the railroad to substitute other 
makes for the one originally 
selected, if it should later ap- 
pear desirable to do so. Inter- 


national standard size bearings 
‘aper to buy and can be 
stock or on 


trom 
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of the comparatively limited extent to which 
vehicles on rails have been equipped with anti-friction 
earings, it May appear premature to discuss the ques- 
tion of standardization of journal boxes for such bearings 
The available experience, however, in- 


bearing sizes are intended to apply to roller bearings 
as well and will be followed by many leading roller bearing 
For vehicles on rails it may be taken for 
it only precision roller bearings will be used to 
le extent, at least for all applications where 
is comparatively severe and considerable shock 
On account of their limited shock load 
(ll bearings have not proved satisfactory for such 


The Question of the Type of Bearing 


mental question in regard to the design of such 
hether one or more bearings should be used in 
In early Swedish designs two self-alining ball 

used in each box, one of which carried radial 


Journal Boxes with Ant-Friction Bearings 


A Discussion of the Possible Standardization of Ball and Roller 


Bearings for Railway Cars 


By Oscar R. Wikander 


only. 





SCAR R. WIKANDER, a Swedish-Ameri- 
O can engineer, has recently returned from 

Europe where he made a special study of 
the application of anti-friction bearings to railway 
car journals. While abroad, he represented the 
American Engineering Standards Committee at 
the First International Ball Bearing Conference 
held July, 1923, in Zurich, Switzerland. Mr. 
Wikander is a graduate of the Technical 
Academy, Chemnitz, Saxony, in Mechanical 
Engineering, and of the Technical University, 
Karlsruhe, Germany, in Electrical Engineering. 
He has had a broad engineering experience in the 
electrical, mechanical and aeronautical fields, in 
France, Sweden, Argentine and the United States. 
During his various activities in this country and 
abroad, he has been connected with railway work 
with the Westinghouse Electric & Manufacturing 
Company, East Pittsburgh, Pa., and with the 
General Electric Company of Sweden in Stock- 
holm. He is a member of the American Society 
of Mechanical Engineers, American Society of 
Swedish Engineers, Society of Automotive Engi- 
neers, Svenska Teknologforeningen, Stockholm, 
and chairman of the Sub-Committee on Informa- 
tion, of the Sectional Committee on Ball Bearings 
of the American Engineering Standards Com- 
mittee. 








as well as thrust load, while the other carried radial load 
This arrangement was used for freight and passenger 
cars, while two self-alining radial bearings and one thrust 
bearing were used for locomotive boxes to take care of 
the much higher thrust loads that are to be expected. 


If journal boxes are 
equipped with self-alining ball 
or roller bearings, there is good 
reason to equip each box with 
two bearings, because one 
would not maintain the rela- 
tive positions of box and axle. 
It is, however, possible to 
guide the box from the outside 
and at least one successful in- 
stallation is in operation with 
only one self-alining roller 
bearing per box. If rigid 
roller bearings are used, one 
bearing per box is sufficient. 
If the wide series are used and 
this arrangement proves to be 
successful, it should be 
adopted wherever possible. 


The Single Bearing Box 


The following may be con- 
sidered as the main advantages 
of the single bearing box as 
compared with the two or more 
bearing boxes. First, a solid 
box covered by one cap may be 
used. As a rule, two or more 
bearing boxes are required to 
be either horizontally split or 
to have two covers for each box 
in order to facilitate the 
mounting and removal of the 
bearings. Horizontally split 
boxes were eliminated from 
modern box construction years 
ago and railroad engineers are, 
for very good reasons, strongly 
opposed to such boxes. Sec- 
ond, one bearing is easier to 


install, inspect and remove than two or more bearing boxes. 
Third, the bending moment, caused by the load on the jour- 
nal box’ and acting on the axle section at the shoulder of 
the inside bearing, is smaller in case of the single bearing, 
on account of the smaller leverage. 
sible to use a smaller bore for the single bearing than for the 
inside bearing in a box with two or more bearings. 
outside diameter of the single bearing can, in most cases, 


Consequently it is pos- 


The 


be made smaller than the outside diameter of the inside 


capacity. 


truck designs. 


bearing in a two-bearing box of the same load carrying 
Fourth, the single bearing box is, therefore, 
smaller, lighter and cheaper than the corresponding box with 
two or more bearings and is easier to adapt to existing car 


The load conditions of a railway journal box are such that 
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they are easily met by one bearing of proper design. They 
are entirely different from those in the front hub of an auto- 
mobile, for instance, where the arrangement of two bearings 
is preferable. 


Loading Conditions of a Journal Box 


In the case of vehicles running on rails, the wheels are 
rigidly mounted on the axle, while automobile front wheels 
turn on a stationary axle. Referring to Fig. 1, a force K, 
acting on the rim of an automobile wheel in the direction 
of the axle, is effectively taken up by the two forces K, and 
K, reacting through the two roller bearings in the hub. 

The corresponding thrust force K, which is similar in the 
case of vehicles on rails, is comparatively small and does 
not exert any turning: moment on the journal box bearing, 
because the wheels are firmly mounted on the axle as shown 
in Fig. 2. Such turning moments as may be exerted on the 
journal box by thrust forces transmitted to the box through 
the spring or the pedestals, are so small that they can easily 
be taken up by any roller bearing of the rigid type. The 
load conditions, therefore, do not justify the arrangement of 
two or more bearings per box. 


Relation of Load and Bearing 


The next question to decide is how to place the single 
bearing in relation to the load acting on the journal box. In 
order to avoid producing a turning moment which this load 
would ordinarily do in a longitudinal plane of the bearing, it 
is of course advisable to place the bearing directly under 
this force so that the weight of the load passes through the 
transverse central plane of the bearing. 


Selecting the Proper Type of Bearing 


Most railroads prescribe a certain maximum bending 
stress in the axle caused by the static load, and on this basis 
it is possible to ascertain the maximum load which may be 
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Q = the maximum static load on the bearing in pounds, within the limits 
of the permissible bending stress in the axle. 

C = the distance of the bearing center from the axle shoulder against 
which the bearing is held, or from the section of the axle in which 
the greatest bending stresses cccur. 

K» = the maximum permissible bending stress in Ib. per sq. in. prescribed 
by the railroad for the service in question. 

d = the bore of the bearing in inches. * 

0.1d* 
A = a constant = ——— 
Cc 


Then we can derive the equation 
Q X C = 0.14K» or P = AKn 


The constant A is different for each bearing bore and 
depends also upon the distance C. This is composed of half 
the width of the bearing and sometimes of an additional 
distance which differs according to the arrangement of the 
bearing on the shaft. 

The following calculations apply to a concrete case: 
namely, the usual type of a Jaeger roller bearing journal 
box, as represented in Fig. 3. In this design a disk S is 
inserted between the roller bearing and the shaft shoulder, 
which disk occupies a space in the direction of the axle of 
about 10 mm. It is provided with a large fillet and, there- 
fore, it is very conservative if we assume that 

C = ¥ the width of the bearing + 10 mm. 


On this basis we have calculated the values of C in Table 
I. The corresponding maximum values of Q are obtained 
by multiplying these values by the maximum static bending 
stress in the axle permitted by the competent authority. The 
table also contains the catalogue loads of the wide Jaeger 
roller bearings of the heavy series for 200 and 500 r.p.m. 

The following example will illustrate the use of Table I: 
The new, large freight cars of the German state railways are 
partly equipped with Jaeger roller bearings of 100 mm. 
bore, which is equal to 3.9370 in. . The maximum static load 
per box is 10,000 kg., or 22,000 lb. The maximum permis- 
sible bending stress in the axle is 700 kg. per sq. cm., or 





















TABLE I 
: Catalogue load in 
Bored Outside dia. Width W Radius Distance C thousands of Ib. at Constant A 
Bearing a —— - as <, ssi = Ty Se ee o~ BY 4 ne ri, 
number Mm. Inches Mm. Inches Mm. Inches Mm. Mm. Inches 200 r.p.m. 500 r.p.m.Insq.cm. In sq. in. 
‘ WE Sidies ces 50 1.9685 130 5.1181 53 2.0866 1.0 36.5 1.4371 8.4 | 3.4 .527 
MEE. View awas 55 2.1654 140 5.5118 57 2.2441 1:5 38.5 1.5158 9.3 7.9 4.3 .667 
< » are 60 2.3622 150 5.9055 60 2.3622 15 40 1.5748 10.5 8.9 5.4 .838 
i 65 2.5591 160 6,2992 64 2.5197 15 42 1.6535 11.5 9.8 6.5 1.01 
oe Serer 70 2.7559 180 7.0866 74 2.9134 ee 47 1.8504 14.7 12.5 Pe 1.14 
1 rr 75 2.9528 190 7.4803 77 3.0315 sR 48.5 1.9095 15.8 13.6 8.7 135 
SO rrr 80 3.1496 200 7.8740 80 3.1496 2.0 50 1.9685 17.5 14.8 10.3 1.60 
SEE cickangicne 85 3.3465 210 8.2677 86 3.3858 2.0 53 2.0866 18.3 15.6 11.6 1.80 
BED 6000-0)00 90 3.5433 225 8.8583 90 3.5433 2.0 55 2.1654 22.3 18.7 a3.3 2.064 
7 ea 95 3.7402 240 9.4488 95 3.7402 2.0 57.5 2.2638 25.8 21.7 14.9 2.314 
Be siesieas 100 3.9370 250 9.8425 98 3.8583 2.0 59 2.3229 30.5 25.8 17.0 2.64 
BE wecsea 105 4.1339 260 10.2362 100 3.9370 2.0 60 2.3622 35.3 29.9 19.2 2.98 
SNS adaiaeiace 110 4.3307 280 11.0236 108 4.2520 2.0 64 2.5197 41.0 34.6 20.3 3.15 
CS errr 120 4.7244 310 12.2047 118 4.6457 2.0 69 2.7166 46.7 38.2 25 3.88 
3,426 .... 130 5.1187 340 13.3858 128 5.0394 2.5 74 2.9134 52.9 43.7 29.7 4.61 
eee 140 5.5118 360 14.1732 132 5.1968 oo 76 2.9922 58.6 49.2 36.2 5.62 
BANE 6600 150 5.9055 380 14.9606 138 5.4331 2.5 79 3.1103 64.8 53.4 42.8 6.65 
Ce a 160 6.2992 400 15.7480 142 5.5905 a5 81 - 3.1890 70.3 58.2 50.7 7.87 
eer 170 6.6929 420 16.5354 145 5.7087 3.0 82.5 3.2480 75.6 63.3 59.7 9.27 
EE. > widsy, 0-008 180 7.0866 440 17.3228 150 5.9055 3.0 85 3.3465 80.7 68.8 68.7 10.67 
ree 190 7.4803 460 18.1102 155 6.1024 3.0 87.5 3.4449 85.1 wees 78.3 12.15 








permitted to act in the transverse central plane of any stand- 
ard roller bearing. 

In selecting the proper bearing type, preference will as a 
rule be given to the wide type of the heavy series, due to the 
fact that these bearings have the largest load carrying 
capacity for a given outside diameter or the smallest outside 
diameter for a given carrying capacity. A small outside 
diameter is desirable because the space between the center of 
the axle and the top of the journal box is often limited. 

The dimensions of the roller bearings of the wide heavy 
series are given in Table I. The values given correspond 
to the latest proposals for international standards for such 
bearings. Assuming that the maximum permissible bending 
stress which may occur in the axle end is known, it is then 
possible to calculate the maximum static load for which each 
bearing of the above series may be used without exceeding 
the maximum permissible bending stress. If we let: 





about 10,000 Ib. per sq. in. The maximum speed is 60 
km. per hour, or about 37.5 m.p.h. The distance C = 49 + 
10 = 59 mm,., or 2.3229 in., and consequently 
0.143 3.93708 
- im 2.3229 
We thus find, according to the preceding formula, that 
QO = AKr = 2.64 X 10,000 = 26,400 

The bearing load should thus, in view of the maximum 
permissible bending stress in the axle, not exceed 26,400 1b. 
As the maximum load only amounts to 10,000 kg., or 22,000 
lb., the axle is amply strong. It is thus in every case easy 
to ascertain whether a bearing from this point of view 15 
suitable for a certain application. 





Ratings of Anti-Friction Bearings 


The maximum bearing load must furthermore be smaller 
than the load carrying capacity of the bearing at the max 
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muni speed at which it has to operate. In order to obtain 
this load carrying capacity, the catalogue load of the bear- 
ing has to be divided by a certain safety factor. 
Unfortunately, the catalogue loads of the various anti- 
friction bearing manufacturers are established on an entirely 
different basis and can, therefore, not be compared. At 
times, the ratings of equivalent bearings differ as much as 


















































Fig.2 


Contrast Between Automobile and Railway Car Journal 


Bearing Conditions 


nt in the catalogues of different manufacturers. 
In « f the Jaeger roller bearings, which have a very 
ve rating, it is sufficient to use a factor of safety 
journal box bearings, while other bearings, which 
double the catalogue rating, require a factor of 
more. 
In the case under consideration we find that the maximum 
the axle is 300 r.p.m., for which speed a catalogue 
,000 kg. or 28,600 lb., can be computed. For the 
“imum load of 10,000 kg., the corresponding 
lactor ifety is thus 1.5, which is sufficient. 


Satety fh ar 
alley 6 or 


Suggested Basis for Standardization 


asis of the above considerations, the writer sug- 
\1 designs of railroad journal boxes, to be equipped 
friction bearings, be standardized as to the follow- 

First, bearing sizes should be specified according 
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to the proposed or accepted international standards for ball 
bearings. Second, each journal box should be a solid steel 
casting, simply closed by a front cover. Third, the box 
should contain only one roller bearing and the center line 
of the load on the journal box should pass through the center 
of the bearing. 

Table I contains in addition to the main dimensions of the 
standard wide heavy series, also the maximum radii of the 
shaft shoulder and bearing housing fillets, T,, which may be 
used in connection with these bearings. 

For the convenience of the users, we give in Table II the 
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Fig.3 
Sectional View of Car Journal With Single Roller Bearing, Showing 
Dimensions for Which Standardization is Proposed 


internationally proposed bearing tolerances as well as the 
axle and housing tolerances, which should be specified. 

The German state railways are at the present time pre- 
paring or making extensive tests with a number of different 
anti-friction journal box designs furnished by the various 
prominent German ball or roller bearing manufacturers, and 
it is interesting to note that the designs of Jaeger, Krupp, 
Riebe-Werke, Fichtel & Sachs, follow the above suggested 
lines of box design, using one centrally located bearing in 
each box, while two equally prominent manufacturers use two 
or more bearings per box. 


Summary 


The author suggests as a basis upon which to standardize 
journal boxes with anti-friction bearings for vehicles on rails 
the following for consideration: First, bearings of the pro- 
posed international standard sizes should be selected. Second, 
each journal box should consist of one solid housing closed 
by a front cover. Third, the box should contain only one 
bearing and the center line of the load should lay in the 
transverse central plane of the bearing. 

This information will enable the designer to calculate the 
space needed to apply anti-friction bearings to any truck. 








TABLE II 


Corresponding tolerance 
limits for bearing bore 
and outside diameter 


Shaft diameter 


Housing bore 
vel 
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Surface Hardening with Oxy-Accetylene Flame 


The Torch Process Will Mark Out for Itself a Field Sharply Defined 


and Superior to Its Competitors 


XPERIMENTS reported in the early part of the present 
E; century showed that iron could be impregnated with 
carbon by heating it in a slow current of carbon mon- 
oxide (CO). The temperature was varied from 1,040 deg. 
to 2,174 deg. F. At the lower temperatures, the period of 
heat covered eight hours. Some carbon was left as a powdery 
deposit on the iron surface, and so did not impregnate the 
metal. From 1,382 deg. up, however, no carbon deposits 
were formed. It has been assumed that this means that pure 
iron exposed to CO at such high temperatures must absorb 
all the carbon actually set free. The investigator checked 


the amount of carbon absorbed in three different ways. The 
increase in the weight of the iron constituted one. Second, 


the residue of the carbon left in the gas was determinable 
by ascertaining the weight of CO, produced from the CO 
by the abstraction of carbon. Finally, by heating the im- 
pregnated metal, in a current of oxygen, the quantity of car- 
bon absorbed could be ascertained. 

From the agreement of the three sets of figures, it was pos- 
sible to get information as to the amount of carbon actually 
absorbed by the iron at various temperatures. The range 
from 1,517 deg. to 1,877 deg., proved a most excellent one. 
It was found to be possible to carbonize iron and presum- 
ably soft steel as well, by means of a slowly moving atmos- 
phere of carbon monoxide, provided a moderately high 
temperature was used. 

The flame used in the oxy-acetylene welding and cutting 
processes supplies a high temperature and also supplies the 
carbon monoxide. It seems that the correct explanation of 
what occurs in the flame is that the one volume of acetylene 
and the one-and-a-fraction volume of oxygen, which emerge 
together from the heating tip, do not at once undergo a re- 
action. First, the acetylene decomposes in an explosive 
manner into carbon and hydrogen. That is, the C,H, breaks 
up into its constituent gases. All three elements, C, H and 
O, flow along together for a short space, the carbon produc- 
ing the whiteness of the little inner flame characteristic 
of the oxy-acetylene torch. At the outer terminal of this 
short, white pencil of flame the carbon and oxygen unite and 
form CO. There is a certain amount of oxygen which varies 
with different makes of torches, that is supplied in excess 
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By J. F. Springer 


of what is actually requisite for the production of CO. This 
excess, together with oxygen from the surrounding air, is 
understood to unite with more or less of the CO and with the 
H to form CO, and H,O. These unions are accomplished in 
the big enveloping flame which belongs to the oxy-acetylene 
torch when in action. 

From this it has been surmised that the oxy-acetylene torch 
might perhaps supply CO under conditions of proper 
temperature to impregnate the surface of an iron or a steel 
object with carbon. It thus effects a true carbonization of the 
exterior film of the metal. Naturally, this carbonized film 
may be heated and quenched with the result that the highly 
carbonized skin is made very hard, just as is the case when 
iron and steel objects have been case-hardened in the usual 
way. 


Three Oxy-Acetylene Torch Adjustments 


There are in fact three distinct adjustments that may be 
made on the oxy-acetylene torch. First, there is the normal 
adjustment when the little white flame is single and sharply 
defined. With this, the action is more or less neutral, the 
metal being neither oxidized nor carbonized. Then there is 
the case where more oxygen is supplied than is required, and 
this flame acts as an oxidizer. Finally, when less oxygen 
is supplied than is required for the normal adjustment, we 
get an excess of acetylene. This means free carbon to 4 
greater or lesser extent. It is the type of flame where an ex- 
cess of acetylene is supplied that is of particular value i 
the surface hardening of iron and steel with the oxy-acetylene 
torch. 

A second method of carbonizing is by excluding the oxygel 
supply that ordinarily goes to the mixing chamber of the 
torch and there mixes with the acetylene preparatory to the 
emergence of the mixture from the tip. This amounts t0 
converting the torch into a mere acetylene burner deprived 
of bunsen-burner openings. A certain amount of success has 
been attained with this type of flame when used for carbon- 
ization purposes. The acetylene flame in contact wiih the 
metal surface has produced in two minutes a carbonized film 
0.008 in. thick. It is said that the result is similar 1 
that produced by the use of a hardening powder. 
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If such an acetylene flame is properly applied to the sur- 
face of two per cent nickel steel, a two-minute period will be 
sufficient to effect a penetration of the carbon to a depth of 
0.012 in. In the case of a cast-steel object, one may secure 
with the simple, acetylene flame a carbonized film 0.016 in. 
thick in the course of 5 minutes. The film will be similar 
to that produced by a prolonged application of the usual 
case-hardening process. 


Use of the Carbonizing Flame 


It is in the adjustment of the torch whereby an excess of 
acetylene is obtained that we are going to get superior results. 
A considerable range may be included in this type of adjust- 


ment, and this means a range of carbonizing intensity. The 
normal adjustment of the torch may be made with great 


precision, simply by using the inner white flame as a guide. 
When this flame is sharply defined and when it is also single 
in form, then and then only is the adjustment to be con- 
sidered normal. From normal adjustment, the deficiency in 
oxygen may be carried on down until we arrive at the point 
where no oxygen is supplied to the mixing chamber. 

It is to be noted particularly that by a selection of torches 
ind also of the amount of acetylene excess, we may provide 
large range of carbonizing activity. We may vary 
the velocity of the stream of gas, and we may also vary the 
excess acetylene in this stream. The work will naturally 
vary, it will be desirable to carbonize iron, soft 
metal and steels of higher contents of carbon. We will also 
have to handle alloys of various kinds. Carbonization 
processes are required in great variety because of the services 
in contemplation and also because of the variations in the 
metal to be treated. 


for a 


be ause 


Limitations of Oxy-Acetylene Carbonizing 
[here are certain limitations to the process. If a very slow 
carbonization is necessary in order to produce a given regu- 
larity of impregnation, then the oxy-acetylene torch may fail 
to be a suitable and practical means. It is also probable 
that the torch method may not be suitable where great regu- 
larity, not in degrees of impregnation as the depth increases, 


but in respect to the area treated, is desired. If the work 
requires that the impregnation shall be exactly the same all 
over the surface, then the torch is not to be employed. The 


torch method should be given careful consideration before it 
ls used, where great exactness is required in any way or 
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form. There are undoubtedly many varieties of case-harden- 
ing wanted that the torch can not well supply. 

However, there are considerations of convenience, quick- 
hess of result, and the like that are on the side of the torch. 
1ot to be expected that torch-hardening will eventually 
nt the older methods altogether, but that it will mark 
for itself a field more or less sharply defined and that 
field it will be superior to its competitors. 


Main Advantages of the Torch Process 


It would appear that the torch method is in competition 
"th those processes which employ powders sprinkled or 
.\ paste over the surface. The torch method is to 
considered in cases where a very thin carbonized film is 
“atistaciory, and where this film is not required to be uni- 
ormly pregnated. Ease and quickness of application are 
6 mair advantages. If the requirements as to quality are 
ot too severe, the user of the torch process may find him- 

“— benefited. 
me = the onizing flame of the oxy-acetylene torch can be 
rag to cffect rapid carbonization of the metallic surface. 
oe a first rules of procedure is to avoid getting the 
ttle w pencil-like flame in actual contact with the sur- 
metal. If this should happen, we can expect the 


spread S 
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numedia formation of a superficial alloy of soft iron. In 
es mens-Martin steel, if the end of the brilliant 
“ite pencil of flame is kept 0.6 in. from the metal surface, 





RAILWAY MECHANICAL ENGINEER 





37 


we may expect to produce a very regular film of carbonized 
steel containing more than 0.90 per cent of carbon. The 
major part of the film will consist of tool steel capable of 
being instantly hardened to a high degree in the usual 
manner. 

By employing the same torch for a period of one minute 
in treating the surface of a steel casting under the same 
circumstances, there can be produced a carbonized film 
0.012 in. thick. The thin layer is said to be extraordinarily 
hard and to be similar to that which results when one employs 
the yellow prussiate of potash. 

If the period of application of the oxy-acetylene torch is 
to be considerably prolonged, it will be necessary to work with 
a still greater interval between the outer end of the white 
flame and the surface of the metal. A distance of about 
1%4 in. may be necessary. If the proper interval is con- 
tinually maintained, then we may expect a regular and deep 
film of high carbon steel. 

Apparently there flows from the outer end of the white 
pencil a stream of uncertain length consisting largely of CO. 
At some point in this stream, there will be a condition suit- 
able to the metal in hand and the carbonization result de- 
sired. The difficulty is to find it. Once found, it is valuable 
information for future reference. 


Experiments on Cast Steel 


For purposes of experiment, cast steel was treated for a 
period of 10 min. with the carbonizing flame, which produced . 
a film 0.12 in. thick. It consisted of steel which nowhere 
had a higher carbon content than-0.85 per cent. This is 
just about the dividing point between tool steels and those of 
a softer character. This metal, when in normal condition, 
consists of pearlite. The grains of pearlite are not contained 
in a honeycomb of ferrite nor are they contained in a honey- 
comb of cementite. Such ‘steel can be hardened by heating 
and quenching, but it will not harden to the same extent as 
steel the pearlite grains of which are in a honeycomb of 
hard cementite. 

It is to be remembered that in the natural, unhardened 
condition, the hardness of steel corresponds pretty well with 
the content of the hard cementite. Ferrite is soft, as may 
be seen by testing with a file an ordinary wrought-iron horse- 
shoe nail. Cementite is exceedingly hard, which may be dem- 
onstrated by testing a piece of white iron in the same 
manner. Pearlite consists of alternating layers of these two 
materials and has an intermediate hardness. Further, the 
artificial hardness produced by quenching heated steel is 
roughly in proportion to the natural hardness which it re- 
places. 

Conclusion 


With these things in mind, the reader will be fairly well 
prepared for the following results obtained when the steel 
surface was exposed to the oxy-acetylene flame at too short. a 
distance from the white pencil. A film having a thickness 
of 0.08 in. was produced, consisting near the surface of an 
excessive amount of cementite. Too much hardness was ob- 
tained. Even after several attempts at annealing, it was 
impossible to saw through the materials. 

It would seem, that in any particular case, the interval 
between the outer end of the white pencil and the surface 
of the work is a matter of prime importance. When the 
interval is cut down carbon monoxide is supplied in a rather 
heavy amount. Either the distance should be increased or 
else the period of operation should be reduced. 

An application of the torch for two minutes may suffice 
to produce a hardness equal to that obtainable with the most 
energetic of hardening powders. If the period is prolonged to 
5 or 10 min., we may secure a carbonization having a depth 
of 0.08 to 0.12 in. under proper conditions. The carboniza- 
tion is then very regular and it never attains a carbon content 
of such a degree that cracking will occur during the quench- 
ing. 











38 


Spreader for Locomotive Welding 


By L. M. O’Kelley 
Seaboard Air Line, Tampa, Fla. 


"THE illustration shows part of a main section that was 
welded into a locomotive frame on engine No. 647 of 
the Seaboard Air Line. This is a very common weld for 
this class of engine, but the method of getting the expansion 
is somewhat different than that commonly used. As a re- 
sult of an experience of 15 years in making thermit welds, 
it is believed that 90 per cent of the defective thermit welds 
are due to improper expansion. This shop has used jacks, 
wedges and other devices to get the proper expansion, but 
nothing, except the spreaders here described, has been found 


é 








Spreader Being Used While Welding Main Section of Frame 


that would not give way to some extent under the high strains. 
This method was first put in use about two years ago. 

The frame, as shown in the illustration, has a goose-neck 
curve between the main and back pedestals at the point 
where it passes under the firebox. The weld made just 
under the corner of the firebox was in repair of a break 
common to this class of engines. 

The spreader consists of an old main rod cut off to fit 
between the back and main pedestal. On the end of the rod 
is a 26-in. key made of tire steel, which is driven into the 
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key slot. The rod is placed in the frame as shown and is 
then wedged in tightly by driving in the key. This device 
is guaranteed to hold after once set in place with an ordinary [7 
12-lb. sledge hammer. This same type of spreader is also 7 
used in getting the expansion in a break between the © 
pedestals. Unlike a jack, it will not give way or yield dur- 
ing the welding operation. 





Suggestions for Wheeling Locomotives | 


By A. S. Duryea 


Shop Foreman, Oregon-Washington R.R. & Navigation Co., 
La Grande, Oregon 


RY to have one locomotive to wheel and one to un- 
wheel, or two to unwheel and one to wheel, as this | 
saves the time it takes to get the equalizer out of the pit | 















and put it back again for each engine. gle 

Always hold the weight of the engine with the crane | vis 

until the wedges and binders are up and one nut on each | he 

end of the binder, then the wheels may be lifted clear of | pr 

the track and the pins spotted for the rods. This is a bs on 

quicker and better way of spotting the pins than with the mi 

old slipping bar. is 

When it comes to putting up ‘binders on heavy power, ces 

holding the weight of the engine is a big saving as the tul 

boxes and saddles will not cock. This makes it possible col 
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This Home-Made Drill Press Driven by an Air Motor Saves a Lot the 

of Trucking and Waiting lea: 

to straighten them readily which is not easily accomplished | phe 

with the weight on them. giv 

Formerly we used wooden wedges to hold the boxes) : 

straight but sometimes had trouble with them sticking and a ¢ 

had to chisel out a few, so we tried the plan as mentioned out: 

above. There seems to be no reason why shops of all sizes in 

could not adopt the same method with advantage. 80 | 
In wheeling a locomotive we use three machinists an | 
their helpers, with two handymen and their helpers and | 

it takes us on an average one hour and forty minutes to 7 

have the binders and wedges set up and the engine trammet alo 

out. We have done it in an hour and twelve minutes. tant 

We have rigged up a convenient drill press out of an old | Mer 

air motor which fastens onto the rod bushing press, bells cha 

carried on a swinging arm having a 4 ft. radius. The Is € 

bushing press holds or clamps the rod while it is bei IS z 

drilled for the oil and the keeper bolt holes. The ¢riving dip] 

boxes are also drilled on this press and its usefulness * © able 

further increased by the addition of a low speed attach bs by 1 

ment for reaming rod bolt holes. This little machine ha — 

accomplished a considerable saving in time as it does 2W4) Com 

with the trucking of the rods from the drill press to the Rails 





rod bench and back again. 
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Suggestions for Improvmg Shop Management 


Methods Are, of Course, Important, But in the Last Analysis It is 


the Spirit That Counts 


First Prize* 


By Frank J. Borer 
Freight Shop Foreman, Central Railroad of New Jersey, Elizabethport, N. J. 


HE problem of the best and Pie 
most efficient form of shop 





good judgment or a co-operative 








management has many an- 
gles. It is a great deal like ad- 
vising one as to the best road to 
heaven. There are many ap- 
proaches, but there seems to be 
only one main entrance. To my 
mind, so far as shop management 
is concerned, this consists of suc- 
cessful dealing with human na- 
ture. This implies consideration, 
confidence, co-operation, good 
working conditions and adequate 
pay according to service rendered, 
on the one hand, and loyalty and 
enthusiam on the other. 
Successful shop management is 
not the job of the shop superin- 
tendent, works manager, or gen- 
eral foreman alone, but rather 
the job of every officer and em- 
ployee concerned with or em- 
ployed at the shop. Everyone 
must have a common interest to | 
render service and to contribute [<4 
his full share to the sum total of 
the efficiency of the entire plant. 
To secure this, it is of vital im- 





portance that friction and misun-_ ' 
derstandings between departments ‘ 
and between the management and 
the employees be eliminated, or at 
least reduced to the lowest possible point, and an atmos- 
phere of co-operation, love for service and an incentive to 
give value for value received be maintained. 

The right attitude of the employee towards the job entails 
a campaign of education and the elimination of harmful 
outside influences. He must believe in, and have confidence 
in those in authority. He must be satisfied with his job 
so far as this is possible in the light of human aspirations. 

The Foreman and His Responsibility 

he chief burden of the work of educating the employee 
alor iese lines falls upon the supervisor, foreman or assis- 
tant foreman. He is the “contact man’? between the manage- 
ment and the employee. He is the most important link in the 
chain successful shop management. To the extent that he 
is educated in the proper performance of his duties, that he 
1s able to interpret the policy of the company and to use 
diplom: y in dealing with employees, that he is resourceful, 
able a : i impartial, or, on the other hand, that he is hampered 
by lack of proper education, by petty jealousy, envy, or lacks 
ee 
Gatae rer's article was awarded the first prize in the Shop Management 

ay which closed September 15, 1923. For other awards see 


lechanical Engineer, December, 1923, page 794. 
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spirit towards other departments 
and his superiors; just to that ex- 
tent will shop management be 
successful or not. However, no- 
body is all good or all bad. 
Therefore, the thing to strive for 
is to add to the good qualities and 
eliminate the bad ones of the 
members of the supervisory force. 
It is quite natural that the mor- 
| ale of the average employee will 
| mnot.and cannot be any higher 
i; than that of his immediate su- 
perior. He will be inclined to 
| interpret the attitude of the man- 
{ agement according to that of his 
' gang foreman or supervisor. It 
therefore follows that the super- 
visory force of all departments 
of the plant should be educated, 
instructed and guided to see that 
the state of mind of each one of 
them is a reflection of that of the 
higher officers; in this manner 
the proper spirit will be developed 
among the employees and the 
seed of efficiency is bound to 
grow. 


Clear Away Weeds of 
Misunderstanding 


Having cleared away the weeds 
of misunderstanding, ill-will, jealousy, carelessness, irre- 
sponsibility, ignorance and the like, and put in their place 
good-will, confidence and co-operation, the real work has 
then just begun, because in problems interwoven with human 
nature, such as successful shop management, it is like clear- 
ing a large field or forest of weeds and underbrush. Both 
will always grow up again. But the successful forester will 
hold both of them down to a point where they will not in- 
terfere with the growth of the plants or trees. 


Foremen’s Clubs 


In line with this thought, weekly meetings of the super- 
visory forces are a necessity. They act as a clearing house 
between sub-department chiefs and gang foremen. They 
give every supervisor an opportunity to voice his view in re- 
gard to any lost motion that may exist in his or other de- 
partments and to develop ways and means of overcoming it. 
Such items as shortage of material supply, new materials re- 
ceived, machinery and tools, shop and safety rules, accidents 
and how to avoid them, new methods of doing work and shop 
kinks, reclaiming and storing material, fire hazards and how 
to thresh out grievances and the best methods of increasing 
production, should be considered at these meetings. Such 
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conferences put the spotlight on the man who does not come 
up to the standard and impels him to do better. 

This is not enough, however. Lecture courses and oc- 
casional meetings with the higher officers should augment 
them. The Pennsylvania Railroad has gone a long way in 
this direction, as was so ably explained by I. U. Kershner at 
the May, 1923, meeting of the New York Railroad Club.* 
If we want loyal and efficient employees, we must first have 
a supervisory force imbued with loyalty; therefore the neces- 
sity of extending as far as possible the educational features 
and contact with the management. 

As a further means of strengthening co-operation between 
the management and the employees (which in turn will re- 
sult in increased and better production) I would suggest that 
the board of directors, if feasible, set aside new issues of 
stock to be sold to employees at par on monthly payments, 
similar to the plan that is now so successfully carried out by 
the Standard Oil Company. Looking at this plan from the 
spirit of the saying, “Where thy treasuries are, there is thy 
heart,” much good should come from it. “It is not so much 
what you produce per hour or per day as it is of how much 
you can save in producing it” is the way a prominent rail- 
road official recently summed up the problem of increased 
production. 

Causes of Labor Unrest 


High wages never did and never will in themselves make 
men loyal and contented—never will solve the labor prob- 
lem, although it is understood that reasonable, just wages, 
according to service, are a means to the end. Labor unrest 
is not the result of low wages and poor working conditions, 
or else the American workingman, being the best paid and 
also the most efficient in the world, would not go on strike. 
Labor unrest, as it enters into railroad shop management, is 
for the most part caused by outside agitators. The railroad 
shop crafts can do much to counteract the bad outside in- 
fluences and should be afforded every means to work in full 
accord, through its committees, with the shop management. 
Employees should have an opportunity to present their 
grievances to the committeeman and these must be settled 
impartially. 

In applying discipline to employees, care must be exercised 
to see that they get their just dues on the one hand, and that 
the efficiency of the forces is not lowered through lack of 
respect of shop rules or supervisors. In this respect, the sys- 
tem of discipline most in use in railroad shops is too un- 
wieldy. It is either discharge or nothing. Be considerate 
in the handling and treatment of men. Don’t be a quitter. 
Do not lack in courage but at the same time put yourself in 
the other fellow’s shoes for a moment. 

Suggestions for new shop kinks and about improved 
methods of doing work should be encouraged from employees 
and supervisors and tried out. If found practical, proper 
credit should be given these men. 

The morale of the force can be raised by affording the 
men opportunities for self-improvement, recreation, railroad 
athletic associations and the like; further, by the foremen 
showing sympathy and interest in the workmen’s problems 
and teaching the less educated the duties of citizenship. 

There are always sinister forces at work, especially among 
the uneducated workingmen, to make them discontented and 
suspicious, to make them believe they are being robbed, ex- 
ploited, abused and “bulldozed” by their employers. Little 
grievances are magnified, are looked at through the micro- 
scope. No wonder they look large to them. These bad in- 

fluences ‘must be counteracted and neutralized. It is not 
hard, for the truth will prevail in the end. But things do 
not change of themselves. The shop management must there- 
fore give these things proper attention. 





*See Railway Age, May 26, 1923, page 1259. 
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Reducing the Turnover 


The turnover of the employees in normal times is another 
problem of shop management. To keep good employees in 
the service and to eliminate those that are falling below a 
reasonable standard of efficiency is a task of first importance, 
and there again we have to depend in a large measure upon 
the gang foremen. A large turnover means a large waste. It 
can be minimized and production increased at the same time 
by good working conditions; placing men on work for 
which they are best suited; by supervisors not showing any 
partiality; by advising men in regard to shop rules and 
warning them if minor violations occur; showing appreciation 
for an extra good job performed in quick time and loyal 
service in emergencies; rewarding special ability when pos- 
sible; by not holding out any promises except those that the 
company is able to keep; not blaming employees for mistakes 
in workmanship beyond their control or which rightfully be- 
long to the supervisor or some other employee; by enforcing 
sanitary and safety rules and the prevention of accidents; 
disciplining the careless man; furnishing supplies and ma- 
terials as promptly as possible; giving men safe and sufficient 
tools for the job; explaining the job properly to the man 
before he proceeds with it; not shifting men from job to job 
any more than is necessary; specializing in output; and by 
more careful inspection of work performed. 

Materials and supplies, and their relation to production to 
avoid delay to equipment, requires the closest co-operation 
between the stores departments and the shops. An oversupply 
is tying up money needed elsewhere and an undersupply is 
tying up valuable equipment. 

A proper, but not too elaborate, cost accounting system is 
necessary as a measuring stick of the output in relation to 
man-hours, etc. 

Scheduling systems for locomotive and passenger cars 
are now the rule. However, in freight car repairs the con- 
ditions are so varied that different shops use different 
methods. The station-to-station method of repairing freight 
cars should be used and extended as much as possible. 


The Spirit That Counts 


Generally speaking, there must be enthusiasm and a spirit 
of co-operation to make shop management most successful. 
It is the spirit that counts and this impels me to tell the 
following story: ‘Before the days of the Eighteenth Amen¢- 
ment there was a master down in Dixie-land who gave a spe- 
cial reward to his faithful colored servant upon leaving his 
service, in the shape of a bottle of brandied peaches. A few 
weeks later the former servant called at the house and his e3- 


master asked him how he had liked the bottle of brandied | 
Said the colored man, ‘Well, sah, those peaches, | 


peaches. 
they was all right, but I liked the spirits better in which 
they were given.’ ” 














D. & H. Passenger Train of the Civil War Days 
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Classification of Locomotive Repair Shops 


Analysis of Shop Operations with the Object of Reducing Expenses 


and Facilitating Repairs 


By George Armstrong 


RANSPORTATION is the primary function of a rail- 
road. In producing this service, the railroads must give 
more and more attention to proper functioning of mo- 


tive power and rolling stock. 


Increased capacity will be demanded of the railroad ma- 
chine in the future. Increased capacity with economical ser- 
vice requires the greatest result from the least investment and 
the minimum expenditure of labor. Cognizance must be 
taken of the definite relationship between the transportation 
requirements and the rolling stock and locomotives to handle 
the traffic. Either new equipment will be needed to provide 
increased capacity or more effective service must be obtained 
from existing equipment. The attainment of the most eco- 
nomical service calls for determining the economic balance 
between the investment in new cars and locomotives, with 
the attendant burden upon maintenance facilities, and the in- 
vestment in additional and improved shop equipment and fa- 
cilities to maintain the locomotives and cars. 


Non-Productive Time Spent in Engine Houses 

Chere is considerable room for study of this balance in 
the increasing of a road’s capacity. This is shown by the 
fact that while the United States Railroad Administration’s 


distribution of locomotive hours showed an average time in 
road and switching service of 78 per cent of all serviceable 
locomotives, or an actual effective service of about 40 per 
cent, individual road returns showed a minimum as low as 


14 per cent in road and switching service and a maximum 
of about 60 per cent. Approximately 50 per cent of the 
balance of locomotive service time was spent in the engine- 
house 

A portion of this non-productive time is undoubtedly due 
to operating conditions, but a considerable portion is doubt- 
less due to the delay in handling engines through poorly laid 
out and congested engine terminals, or while making neces- 
sary repairs in enginehouses that are inadequately equipped 
to do the work. 


Increasing Actual Working Time 


ffect of increasing the proportionate time of road 
and switching service from 40 to 45 per cent with 500 loco- 
tives would be equivalent to the addition of 45 engines, 
assuming 80 per cent were in serviceable condition. In other 
Words, without this increase in the effective service of a loco- 
would be necessary to add 45 locomotives to the 
idy owned in order to deliver the same number of 
hours of service daily. 


roads in the past have increased their capacity by 
dd ew equipment when better equipped roundhouses 
and s would have secured the same results, especially in 
th of the roundhouse. But money can be borrowed 
by 1 s of equipment trusts to finance the purchase of new 
loci es more readily than it can be secured for im- 
pro ts to existing facilities. This has been the main 
reason for increasing hauling capacity in the past rather 
tha mproving terminal facilities. The solution lies in a 
care usiness study leading to a conviction of the economic 
valu depreciation fund, not as an account but as a re- 
serve shop and terminal improvements. A reserve fund 
— ‘ \e available that can be drawn upon to replace obso- 


idequate equipment. 


Reduction of Unserviceable Locomotives 


Another aspect of the possible increase in the capacity of 
a railroad due to better terminal facilities should be in the 
reduction of unserviceable locomotives, such as those held 
for classified repairs or repairs of over 24 hours’ duration. 
The average number as indicated from the Railroad Admin- 
istration figures just quoted was 77.6 per cent in serviceable 
condition, with a minimum of 66.3 per cent and a maximum 
of 87.5 per cent. 

The effect of increasing the percentage of serviceable loco- 
motives from 80 to 85 per cent, in the example of the 500 
locomotives, would add 25 serviceable locomotives to those 
obtained by securing more effective service from the engines 
already in service. Increasing by five per cent the time of 
serviceable locomotives in road and switching service and 
decreasing by the same percentage the unserviceable locomo- 
tives, there could be secured the same amount of work from 
500 locomotives’ as could be secured from 570 locomotives 
without any improvements to the locomotives already owned. 
Increased capacity by determining the economic balance be- 
tween an investment in new rolling stock and locomotives, or 
an investment in additional shop equipment and improve- 
ments, demands that terminal facilities should be carefully 
designed with a view to best meeting future requirements. : 
Labor costs, despite any further deflation from present levels 
will doubtless be higher than those existing prior to 1914 or 
1915. Honest, efficient and economical service demands the 
largest possible return from every dollar of wages paid. 


Three Divisions of Shop Classification 


The system of shop facilities to best meet the new situation 
comprises three divisions. First, a roundhouse with an aux- 
iliary machine shop having a pit capacity for two or more 
locomotives. This roundhouse to be located at each large 
division point or at every other division point. The auxiliary 
shop to be devoted exclusively to the making of heavy run- 
ning repairs. Second, an intensive locomotive repair shop for 
repairing locomotives only. This shop should make no heavy 
running repairs or do any manufacturing work. It should be 
designed with a view to making quick repairs to a small 
number of engines in the shop at one time. Third, a central- 
ized production or manufacturing shop. There should be a 
separate organization capable of finishing all repair parts 
not standard commercial articles, which can be completely 
finished or semi-finished ready for use in the repairing of 
locomotives. . 


Proper Use of Roundhouses 


A roundhouse is primarily designed for the housing of 
locomotives and is not well adapted to the making of exten- 
sive repairs. On the other hand, a repair shop cannot prop- 
erly function if the making of classified repairs is to be con- 
tinually interrupted in order to take care of heavy running 
repairs. Consequently, the making of heavy running repairs 
and monthly boiler washing and repairs should be performed 
in an auxiliary shop operated in conjunction with the round- 
house. This should eliminate a great amount of unnecessary 
running back and forth from the machine to the work when 
the repairs are being made at some point in the roundhouse. 
This arrangement will permit the proper supervision of heavy 
running repair forces and will reduce the unsupervised force 



































to a minimum on account of the fact that only minor repairs 
and adjustments would be made in the roundhouse proper. 
Such an auxiliary shop should be considered at each im- 
portant division terminal, also on a great many roads where 
intermediate terminals are simply turn-around points. 

An auxiliary shop at every second divisional terminal 
should be adequate to meet all requirements of the round- 
house. The exact division allocation of these auxiliary shops 
can only be determined after a careful study of the operating 
conditions. Sufficient auxiliary shops should be provided to 
adequately maintain power between shoppings for classified 
repairs. 

A great deal of needless expenditure for maintenance of 
equipment in roundhouses is incurred through the practice 
of patching just enough to allow the engine to make another 
round trip or two. This is not only a waste of money, but 
‘frequently results in the necessity for a great deal more work 
to be done when real repairs are made. It is also an im- 
portant factor towards decreasing the mileage as well as in- 
creasing the length of time required to be spent in the shop 
for classified repairs. 

If the locomotive requires work to be done on any portion 
of the rods, wheels or cylinders, which, outside of the boiler 
work, constitutes the major portion of roundhouse repairs, 
careful attention should be given to such repairs in order 
that when the engine is returned to service it will not return 
again within a short time. Careless work usually requires 
early removal from service in order that attention can be 
given to some other portion of the same machinery. If the 
lateral is required to be taken up on one pair of driving 
wheels, the others should receive attention at the same time 
in order that, when a month or six weeks roll around, it will 
not be necessary to remove the same locomotive from service 
to take care of the remaining wheels. 


The Auxiliary Repair Shop 


Some objections will no doubt be presented to the practice 
of operating an auxiliary shop because there is a duplication 
of equipment. Inasmuch as the average investment for shops 
and enginehouses, which includes car repair shops, amounts 
to approximately 50 per cent of the investment in locomo- 
tives. It is believed that a careful, analytic study will jus- 
tify the triple grouping of mechanical facilities as previously 
outlined. The equipment of an auxiliary repair shop should 
include some means for removing wheels of locomotives either 
by a drop pit or with a Whiting locomotive hoist. A ten or 
fifteen ton traveling crane over the erecting shop portion and 
the wheel turning and tire boring machine should also be 
installed. Other machine tool equipment should include a 
crank shaper or crank planer, a 36-in. vertical or radial drill 
press or heavy duty drilling machine, a 36-in. engine lathe, 
two 16-in. by 8-ft. or 20-in. by 8-ft. engine lathes, an electric 
welder, 36-in, punch and shear, 150-lb. hammer, flue cutter 
and such minor equipment as may be necessary. 

Aside from the physical aspect of the engine terminal in 
relation to the efficient repair of locomotives, attention should 
also be given to such details of terminal layout as will ex- 
pedite outside operations and afford the maximum time avail- 
able for making adjustments and minor repairs. 


Outlying Inspection Shed and Pit 


Foremost among these provisions is that of an outlying 
inspection shed and pit at all terminals handling 24 or more 
engines daily. Through such a system advance notice of heavy 
repair requirements can be obtained. Preparation for the 
necessary work can be made and it can be determined 
whether the engine will be diverted to the auxiliary shop or 
repaired outside. At the same time the inspector or his 
helper can attend to many minor defects as they are re- 
vealed, thus eliminating any possibility of their being over- 
looked. This will also do away with the unnecessary ex- 
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pense incident to making out a report for some one to apply 
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a cotter, tighten nuts or replace a missing nut. 


Provision for Straight Line Movements 


Another important feature of terminal design is the pro- 
vision for straight line movements from the time the engine 
is received on the incoming track until it hits the turntable. 
Back steps result in delays. Ample crossovers should be pro- 
vided so that the engines can be run around when necessary. 
In fact, the keynote of the terminal design should be “Every 
movement counts and delays are costly.” Expedited terminal 
operation is only one of the problems of getting the most 
out of equipment. Classified repairs to equipment present 
a problem with a somewhat different aspect. 

In securing the maximum service from every locomotive 
it is essential that each one be held from service for classified 
repairs as short a time as possible. This result can best be 
secured by holding from service as small a number of loco- 
motives as can be quickly repaired. A carefully planned 
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Arrangement of Auxiliary Shop Operated in Conjunction With 
Roundhouse 


shop with a balanced quota of machine tools suitable for 
doing the work can, under good management, literally “push 
an engine through.” 


Employment of Scheduling System 


In securing this result more is demanded, however, than 
a shop. Advance information must be furnished at least 
two months previous to the time the engine is to be shopped 
as to what major parts, such as cylinders, wheel centers, 
deck castings, flue sheets, etc., will require replacement. 
These should be ordered long enough in advance that they 
may be available at the time the engine comes into the shop 
for repairs. A scheduling system must be employed that 
schedules, not one that merely indicates what is to be de- 
sired. Railroad trains are not scheduled over a division 
according to the desire of the various individuals operating 
the trains. They are scheduled in accordane with a care 
ully worked out time card and although this is not always 
lived up to, any deviations therefrom are charged up as de- 


lays. ‘The same should be true of a shop scheduling sys- 
tem. Careful analysis, preferably on a man-hour or shop- 
hour basis, should be made and once having established 4 
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schedule, every effort should be made to adhere to it. If 
subsequent results indicate that a change in the schedule is 
required, then that change should be made in the master 


sch lule. 


A cost accounting system should be installed. It is ab- 


solutely impossible to secure any comprehensive information 
as to the cost of repairing locomotives, if the foreman or 
workman is depended upon to allocate the expense. The 


average workman is not a good timekeeper or bookkeeper 
and it is an injustice to the foreman to expect him to prop- 
erly supervise and at the same time do such work. A sim- 
ple, comprehensive cost system would be one allocating re- 
pair costs to the major units of a locomotive; for instance, 
to rods, firebox, cylinders, wheels, cab work, etc. Overhead 
distribution should be made by departments and some sys- 
tem of time keeping with time keepers located in each de- 
partment, should be employed. 


sirable. This will permit the most economical construction 
inasmuch as it can be built without the necessity for in- 
stalling cranes of large capacity. 

A separate stripping shop should be located immediately 
adjacent to the erecting shop, preferably at one end. This 
segregates the dirt and confusion attendant upon stripping 
locomotives. It should be equipped either with two heavy 
cranes or a Whiting locomotive hoist for wheeling and un- 
wheeling locomotives, also a 15-ton crane for removing heavy 
parts. Adjacent to the stripping shop there should be a lye 
vat of ample size to receive rods, driving wheels and even 
engine and trailer trucks served by the 15-ton crane. Distri- 
bution of clean material can be effectively made to all de- 
partments from the lye vat. 

This arrangement requires the installation of sufficient 15 
or 20-ton cranes in the erecting shop to obtain a flexible 
system of operation. Each erecting gang can be given its own 
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Tentative Layout of a Departmental Shop 


Cesign lace for its delivery. A desirable system of 
wer terial would be to employ the telephone with in- 


AUCTIN 


sume nveniently located for the foreman. This places 
res} ility for the proper charging out of any material 
wit Ue itching clerk in the storehouse. At the same 
nag h d issue the necessary order to a material run- 
— ild either deliver the material or see that it was 
~y e loading station for the next electric delivery 
“consverse Shop the Most Serviceable 
Let us 


sider the shop itself. Where sufficient ground 
ble, a transverse shop is perhaps the most de- 





The departmental layout of such a shop should be such 
that all material can be moved without back tracking. A 
tentative layout of a transverse shop with 13 erecting pits 
is shown in the plan above. Where the output of the shop 
exceeds 10 engines, it will be necessary to provide an addi- 
tional stripping track. This is essential so that the engine 
being stripped will not tie up the hoist except for wheeling 
and unwheeling operations. 


The Fire-Up Shed 


The firing-up and final assembly shed should be located 
adjacent to the air brake, lubricator and injector repair de- 
partments. These are the departments most concerned. 
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with the engine during the final assembly, and its subse- 
quent fire-up test. 

Another innovation that should be utilized in conjunction 
with the fire-up shed is a winch operated valve setting ma- 
chine. Parts of valve gears should be carefully checked 
as to lengths and set. If they agree with the drawing re- 
quirements, it is only possible to alter or correct valve set- 
ting through altering the valve or eccentric rods in the case 
of outside valve gears. The best method of accomplishing 
this is by running over the valves of a locomotive while hot. 
A slow speed push button control, reversible electric winch 
with an endless cable, provided with chain loops for attach- 
ing to the locomotive can provide the motive power for the 
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of pits in an erecting shop floor, either the transverse or 
longitudinal type is not required, except in stripping and 
assembly work. Otherwise, pits are apt to become a catch-all 
as well as an obstruction in the floor. ‘They also tend to 
absorb light that otherwise might be reflected against the 
under portion of the locomotive on the pit. 

The equipment and scope of repair operations in an in- 
tensively operated locomotive repair shop are shown in the 
table. This also gives the proportion of a month’s opera- 
tion which the repair requirements foreach engine will de- 
mand from each machine. This analysis is not to be con- 
sidered as absolutely accurate, but represents the best pos- 
sible study for repairing parts for heavy Consolidation or 
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running over movement. The locomotive can be secured to 
this cable by means of turn-buckle devices, and moved over 
a distance of approximately forty feet. This should be more 
than enough for a complete revolution of any size of wheels. 
Limit controls could be utilized to prevent overrunning. 


Straight Line Repair Shop 


The straight line locomotive repair shop* would also be 
suitable for a repair shop of this character, provided a fire-up 
shed were placed at the end of the outgoing track with suf- 
ficient switches to permit the handling of engines on several 
tracks at this point. The fire-up shed should have the air 
brake, injector and lubricator departments placed as pre- 
viously described. 


Longitudinal Erecting Shop 

A longitudinal erecting shop with one running track only 
could be substituted for the transverse shop. Stripping could 
then be done at one end of the shop and assembly done at 
the other end, with a fire-up shed for final assembly and 
test. Engines undergoing repairs would be set off at a slight 
angle supported on built-up structural steel pedestals to 
permit the removal of flues and their application. The use 
































Arrangement of the Machine Shop and Erecting Shop With an Adjacent Stripping Shed 


Mikado type locomotives, with new parts secured from a 
manufacturing shop. 


Separate Organization for Manufacturing 


The manufacture of locomotive and car repair parts, that 
are not commercially standard products can only be handled 
economically by an entirely separate organization. The 
equipment required for quantity production is different from 
that demanded for the repair of parts in small quantities. 
The attitude of the management in quantity production must 
be totally different from that required to cope with the prob- | 
lems of repair work. 

Every part that can be completely finished ready for ap- 
plication or can be partly furnished and produced in quan- 
tity should be made in such a manufacturing or centralized 
production shop. Care should be taken, however, not to el- | 
croach upon the realm of commercially standard products: |= 
The manufacturing shop usually keeps a record of disburse- 
ments indicating the consumption at various points for all 7 
its products and also maintains an inspection organization 
capable of looking after manufacturing inspection, an! als0 7 
following up the kind of service rendered. A railroad, 77 





*The straight line locomotive repair shop referred to here was described 
in the October 27, 1923, number of the Ratiway Age, page 767; the October 
1923, Railway Mechanical Engineer, page 714. 


—— & 


+An erecting shop of the type referred to herein was described in the § 
September, 1923, Railway Mechanical Engineer, page 615. is 
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through this service, is in possession of a very valuable ad- 
junct in effecting a reduction in the cost of maintenance of 
equipment. Control over the use and consumption of mate- 
rial and the knowledge of its performance should be avail- 
able both for the mechanical and the stores departments. 


ANALYSIS OF SHOP OPERATION 


B Gk 
working eight hours per 


is an invaluable aid in securing economy. 


Average 


Repairs 


time 


per engine per piece 


Stripping Shop 
ed complete. All material 
nd distributed............ 
Erecting Shop 
bolts re- 


laid out, 
, cross braces re- 


squared, frame 
ves and wedges 
nders refit 
cessary 


alve chamber bush- 
guides lined, 


3 applied..... 
valves set and re- 
throttle and ex- 
erheater units 






ider and dome 
front applied.. 
brake cylinders 





turned 


( juartered or new pins ap 
Lt Ne ae os. i ere 
Er k, trailer truck and tender 
turned, if canal ‘ 
centers, crank pins and 
1 manufacturing shop. 
ters should be turned and 
standard, tires bored stand- 
pped — at main shop. 
finished complete except 
Eng k, trailer truck and tender 
tr eels mounted at main shop 
With CAT WRCEIO.. 6.006500 we 

eel lathe turning tires..... 4 ete 

DUPREEE iiss 40060 200-0008 es 4 

f quartering wheels 

provided. 

al be 

tires ee 

enters, if net 

PRB cixisia ces cag aurea je \4 


ring mill 


machine 
ng wheels 

on 90-in. wheel lathe. 
heel press mounting and dis- 


heels 


Piston and Cylinder 
Cn re 


d pistons trued up...... 
ist ground 


and 
ana 


REE eG ee oie ona ocate ate 
ME BODIE 66 2 .0:s niece sine 
heads, piston bull rings, 
ead studs, cylinder pack- 
ston rods from manufac- 
coh: S Upacaeiaraen nis oaenes 
hings and valve bushings 
tts milled and _ rough 
manufacturing plant... 
, purchased or from man- 
BOD 6 vs dataeaccedsees . 

Grind piston rods. ee 2 
iving axle wheel fits. 
gine truck wheel fits. . oe 
der truck axle wheel fits ce yy 
nk pin, wheel fits...... 

IVE: GENE, ca keesnecanes 
lve yokes 


4 
2 


unless 


Work 


Pairs Pieces Hr. Min. 


30 
30 


neral Repairs to Consolidation or Mikado type locomotive. 
day 


Shop 


Propor- 


tion 


MECHANICAL ENGINEER lore 


months 
opera- 


Time 


Hr. Min. 


ts 
10 


quartering 


bo 


w 


tion 


Per 
Cent 


8 


machine 


2 


is 


Repairs 
Operation 


Pairs Pieces Hr. 


1 48 in. by 18 ft. engine lathe 
Return piston heads 
Fit cylinder bushings ........... 
True piston head grooves........ 
True lift shaft bearings .... 

True rocker arms, when used... 

True engine truck and trailer 
SEMI S55 sus noe sia Suniel ss 2 a 

Fit piston rods to crosshead...... - 3 

1 42-in. vertical turret lathe 
et CO ONO cn skknwsds ess ~ 8 
Face cylinder head joints ....... ‘a a 
Fit valve chamber bushings...... 2.0 


+ RBwed 


Piston Rod 


Note.—See Cab Work. 
Valves and Valve Gears............. 
Renew pins and bushings............ 
Refit link and link block............ 
Straighten valve rods and adjust to 
8 eet rer, eee 


Overhaul reverse nahin Note. —Power 
reverse gear to air brake dept.... 
Valve stem packing fitted........... 
New valve gear parts, reverse lever 
latches, piston valve parts, valve 
packing rings, valve yokes, slide 
valves, valve strips, valve springs 
and valve stems from manufacturing 
WD: MONEE 653566 os AS Gwanles's 
Motion work pins and bushings and 
eccentrics and straps, if used, from 
the manufacturing shop semi-finished .. 
1 Internal grinder 
Grind bushing holes, motion work 
Grind knuckle pin holes in side 





Packing 


12 holes 


NUNES Sakwcaronsiseuwks acs uecwss 4 holes 
1 18 in. by 36 in. cylinder grinder 
Fit motion work bushings........ 12 
Fit motion work pins............ 14 
1 Link Grinder 
Grind BM FAMINE 6..cscceicsescas 2 
Corse TK BOCK oo cswiciescaics se 2 
1 Cuide grinder 
SRO SELAROS QUES: 650-5 i55410.6 4.0040 4 
Re-surface slide valves.......... i 
Grind PAINE SETIDE: 22400020660.0 *8 
Re-surface pressure plates ...... 
i PAS eee im 
1 42-in. Vertical turret lathe 
Re-bore eccentric straps ......... *4 
MGPUTH GOCCMATIOR 6. o..00 06.0008 82 “- 
SUC GHUE GORE: oases cavcsecca so G2 
Bore and face hub liners, driving 
SOME 506c0cunn cae suseen need 8 
*Only in case of old power. 
Engine truck center castings, re- 
DOU. ikacnsodeendw dbase caus R. 


Valve stem packing bored....... 
Note.—See Cab Work. 


Driving Box Work 


Driving box shoe and wedee 
brought back to standard.......... 
New driving box brasses applied and 
bored 
oS ree arene 
Hub liners, driving box, applied and 
faced 


ways 


Spring saddle pockets, driving boxes 
MEO. scdwecnGauaovaneay oaks aed 
Oil grooves cut in driving boxes...... 


New driving boxes complete ready for 
brass from manufacturing shop.... 
1 4-ft. radial drill press 
Driii boxes for oil holes........ 
Drill cylinder heads if impossible 
to drill standard at manufactur- 
Er ere 
1 Draw cut shaper 


Plane shoes and wedges to line. 
Plane driving box brasses........ 
Refit pedestal braces ............ 
Recut guide clearances ......... 
True driving box shoe and wedge 
WHEE: 6445:e0k6eeee RaeaGw aes a 
Fit driving box cellars (or prefer- 
ably on guide grinder)........ 
Square up spring saddles........ 
Brasses bored and hub liners faced. 
Note.—See vertical turret 


lathe, 
valves and valve gears. : 


Shoes and wedges planed to line..... 
Pedestal braces refit ...............- a 
Frame braces jaws refit after closing 
or welding on new ends............ 
ie ek errr 
New shoes and wedges from manufac- 
CPE GON. 05ccc0ss os 0600eend44 ~ 
Bolts turned to taper and standard 
sizes from manufacturing shop and 
holes reamed for bolts............ 


Frame Work 


-OoOnm 


io) 


Propor- 
tion 
Average months 
time opera- 
per piece Time tion 
Per 
Min. Hr. Min. Cent 
1 45 3. ® 
a oul a is 
1 30 3 om 
- 40 2 
1 30 3 . as 
1 15 o 24 7.1 
1 30 1 12 
“e 50 7 24 os 
1 15 2 30 2 
30 6 e 
45 3 4.5 
10 2 oe o* 
15 3 30 2.75 
2 4 i 
1 2 3.0 
30 2 
.*1.0 
2 24 
45 6 
2 1 3.75 
15 2 ro 
20 2 35 
30 a bis 
15 1 
30 4 
30 4 a. 
15 2 9.75 
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Propor- 
tion 
; Average months 
l time opera- 
Repairs per piece Time tion 


Operation — Per 

Pairs Pieces Hr. Min. Hr. Min. Cent 

New frames and parts from manufa 1 
turing shop or frames preferably put 
chased already finished ‘ 

Shoes and wedges planed and pedest: al 
braces fit. Note—See draw cut 
shaper driving boxes.............. a a i ; 1 

1 6-in. by 6-in. power hack saw-—Cut 
taper bolts to length for threading 

11%-in. triple head bolt cutter— 
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Propor- 
tion 
Average months 
: time opera- 
Repairs per piece Time tion 


Operation 


Per 
Pairs Pieces Hr. Min. Hr. Min. Cent 
No. 4 heavy duty vertical milling 
machine 
Mill driving box saddle pockets. 
Mill rod straps to true 
Mill solid end rods to true.... 
24-in. vertical turret lathe 
Fit rod _ bushings...... ts 8 2 . 
Bore and face rod brasses...... .. + ae 30 2 40 2.7 





: - 1 26-in. crank planer or No. 5 heavy 
2 x tape after c to 
ww taper bolts after cut t duty horizontal milling machine 
Be cece tee reece cccecene _ . : Finish rod brasses for strap.... .. 4 1 15 5 ow 
‘inish wheel keys..... pacieteien 2 oa 25 ea 48 
iuide Work oo eng BOG sas dae occ > ats 2 aS 25 ia 48 
Paitien trame keys..........600 i : es i 
Guides straightened and ground e . Finish — esi : 1 30 ‘ “ 
Recut guide clearances ......... Se LL a alam a a , aa , 
New tides and guide blocks fro: oe ee ‘ 4 30 1 ‘a 
& & Rivlin True up engine truck boxes..... 2 ade 30 1 sia 
manufacturing shop finished : ss ais ais Ak ss True up engine truck pedestals 1 45 45 1 
Note.—-See guide grinder, motion work and draw cut shaper, driving boxes. ae Sia eee 2 
Double spindle heavy duty rod _ bor- 
; : —e ing mill-or heavy duty vertical driil 
Spring Rigging Work Bore rod bushings. ......0000e0 aia 8 ‘i 30 4 ; : 
Spring hangers and equalizers Ream for knuckle pins...... eater Se a -« 45 3 a6 3.5 
PMMOMED ois siccccevecsstscccns . . ar 1 50-ton hydraulic press 
New saddles squared ....... ° ee Apply rod  bushings............ 
ew spring saddles, spring pins and Apply driving box brasses..... 
clips from manufacturing shop fin 
ished. Springs repaired or new fron Air Brake Work 
ourchased ‘ 
manufacturing shop or purchase Pump cle: aned and overhauled. - 
1 3-ft. Heavy duty vertical drill E : 
ngineer’s valve cleaned and — over- 
Bore spring hangers for bushing hanted 
(or after holes are plugged) “~— 5 5 Ds: ginel taohgg asennad ed a ‘ 
Bore springs pacer for bush Triple valves cleaned and cverhauled.. 
Eee . 12 holes + 4 Power reverse gear overhauled...... 
Bore brake hangers for bushings.. 16 holes { 4 New parts purchased. Triple valves 
Bore and ream crosshead for pin overhauled preferably at builders or 
6 REL ee ass 2 1 3 manufacturing shop. Air pumps re- 
Ream for new crosshead shoes, if bushed at manufacturing shop.. * 
i. eee ar ee ee 16 holes © 1 ne o. 8.5 Power reverse gear cylinder bored 
Note.—See also draw cut shaper under Driving Box Work. when necessary on horizontal boring 
mill, steam pipe work or ground, in- 
Foundation Brake Rigging ternal grinder, valves and valve 
MRE Paice eal cai cies skerisceva wie tals @aw alors ‘ i 56 << ‘ 
Brake rods and levers overhauled ; ake 
Brake cylinder packing leather renewed Cab Work 
B — — “overk ‘ “ sees. ee +. ‘* ‘s ss - Injectors overhauled .............. oi ea os ‘a 7 ‘ ‘ 
. € en overhauled and new Lubricators overhauled ........ piss ei sak ave sis a = 
No “es =" Gries age be : s = Cab valves overhauled............. 7 re i : it oa 
+l ora me 8 jaws, P adjus ee) “ean Automatic fire doors overhauled.... .. sc on ; i ‘ F 
tel nce ~ tp egies eccr tesle tl Gage cocks ground and overhauled.... .. is as - i ‘ 
ing shop. brake pins purchased Sle one oi oe ee Water glasses and cocks overhauled... .. - im 
Note.—See 3-in. heavy duty vertical drill, spring rigging work. : ee . a ie 
Repair parts purchased, except rail- 
( ' 1 Worl road companies individual standard 
rossi G ork : 
? valves, parts of which are secured 
Babbitt crosshead shoes for guides pe ie te | Aker oni from manufacturing shop...... tes . coe . 
Ream and bolt new crosshead shoes : 1 No. 4 turret lathe with side carriage 
Ream for crosshead pin...... Repairs on cab valves, boiler 
New crossheads complete from mat GROEN COG. s6cdasne seis ear aie, aes -_ 6 en 6 ai . 
facturing shop and shoes complete Bore piston rod packing........ 2 sets sie ie 30 ‘3 
ready to ream .......seeeeees +e ee ose * .* ve Bore valve stem packing........ 2 sets .. 12 oo 24 
Note.—See 3-in. heavy duty vertical oe, spring rigging work. 


Steam Pipes, Throttle and Superheater Work 
Steam pipe, dry pipe and exhaust pot 
joints ground ....... 





Wash out plugs rechased.... af ie 9 ae 10 1 30 4.2 


Engine Trucks 


New joint rings, -if necessary for Engine trucks overhauled.......... ‘ j a 
steam pipes and dry pipe.......... . , iis - = ik aie New engine truck boxes and center 

Exhaust nozzle renewed........ . ee oe es oe oe oe castings from manufacturing shop 

Superheater header and unit joints finished pr carole aiehe Grats . - . . 
NINE 0 nirwraisciaie wince gp tininle «sm 6 a - ae a ea a Engine truck boxes aoa pedestals trued R 

Superheater units repaired... ~~ - vi * Note—See Rod Work. 

Throttle rigging overhauled.... : v rer ees eis = Engine truck center castings rebored. 


New steam pipes, exhaust pots, throt 

tle valves, standpipes and_ throttle 
lever latches from wmanufacturin: 
shop finished ............- ; are us a as oe oe ee | 
horizontal boring, drilling and mill 
ing machine 


-_ 


True up steam pipe joints 8 2 1 36 
Rocker boxes rebored...... 2 2 es 24 aa 
Rebore throttle box...... 5 1 AS 30 1.25 
Exhaust nozzles ground from rough 
DUT tied a are.wis cere ba aies ac ue i vn ae oa ue 


Note—See grinder, valves and valve gears. 
1 6-in. by 6-in. power hack saw 
Repairs to superheater 1 units ; ia a ee oe . “oe 


Flues 


Hote—See valves and valve gears. 


Miscellaneous 
Sensitive drill press ' 
Miscellaneous small drilling.... .. ee as 


Boiler and Flue Shop 


1 Electric butt welding machine 
or rotary flue welding machine. 
Safe ending flues........ 
1 Flue cutting off machine 
Cutting flues to length 
1 Rotary swaging machine 


1 power pipe threading m:z chin ; Swaging eee eae ira ‘ik ‘ 
Rep vairs to superheater unit ; ov ne ae ae ne a Fireboxes 
1 18-in. engine lathe Repaired and renewed........ a hi P R 
Machine steam pipe joint rings 1 1 . 1 ne ee If justified, flues sheets and door 
True up throttle valve seat. 3 1 30 27 ‘ _ Sheets from manufacturing shop .. ; ae 5 ; 
Face crank pin nuts and washers 2 aa 15 30 1 Staybolts furnished in sets for 
new fireboxes, also for repairs 
Rod Worl from manufacturing shop..... .. ; a , 
: 1 McCabe flanging machine 
Rods overhauled .......ceeees or am sc aa Bs me ais If flues and door sheets are made 
New crank pin rod bushings applied . + + .s .- - in shop . Sstarectaaihiolasieieisy Gale aks ae ‘ ars 
New knuckle pins and bushings fit.... .. i as pt aes 1 6-ft ea aia 
Rod straps, front or back solid end Drilling flue sheets........... oe a 
main rods milled............. a ne es ree a ee a Ash Pans 
Rod brasses renewed........... re ae - +. .- . - Overhauled and new sheets and 
Bushings and brasses bored........ .. ia A AP oa at ns hoppers made ..... me ki ai 2 _ a 
ew rods, rod straps, crank pin col- Ash pan rigging overhauled.... .. eee . ar 
lars, wrist pin collars, rod dowels, 
rod ean, and “eo e cup ed, General Equipment 
m manufacturin shop finishec < : 
o_- pins and ay ln semi- 1 1%-in. single end throat punch.... .. ae te sa Les 
finished. Bolts turned taper ready 1 1%-in. single end throat shear.... .. ee = ar ne oe 
to thread, holes reamed to suit. a as a oe os ae Pr St EE TN Diep octawewcenwerwesik xs ae at an a za a 
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Tool for Flanging Collars on 
Copper Pipe 
By E. A. Miller 
TOOL that has been used successfully in railroad shop 


work for flanging collars on copper pipe is shown in 
1. This tool does away with the use of the common 


ed and ground joint used on injector and other copper 


pIpil 
r 


ng. It consists essentially of a vise in which can be 
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i—Drawing of the Vise Showing the Die in Position 


lifferent sized dies, one of which is shown in Fig. 2. 
irate die is required for each size of pipe. The die is 
n the vise as shown by the dotted lines in Fig. 1. 
| the die piece is placed a filling piece, which has an 
to permit the pipe to extend through. This filling 
used for all dies up to 2% in. pipe size. Above the 
laced a top piece on which the clamping screw turns. 
lamping screw has a square head with a 12-in. handle 
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. 2—Details of the Die Used for Holding the Pipe 


screwed through a bushing in the top piece of the 
\is bushing is keyed in place, and can be easily re- 
The vise arrangement itself is somewhat similar in 
ion to the ordinary pipe vise used for holding 
le cutting or screwing on fittings. The yoke con- 
ie screw is held in place by two links, to one of which 
‘manently secured by a pin and cotter. The other 
curely latched in place as long as there is a load on 


. 
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the screw, but very readily releases when the screw is slack. 

The work to be done consists of four different operations. 
First, the pipe to be flanged is placed in the hole in the 
vise and then clamped securely. ‘The end of the pipe is 
annealed. It is clamped in the die flush with the face to 
obtain the required material for gather. The second opera- 
tion consists of expanding the end of the pipe. This is done 
by means of an expanding tool, of which there is one for 
each pipe size. Where this device is being used at the pres- 
ent time, there are ten different sizes of pipe to be taken 
care of. For these ten different sizes of pipe, there are, how- 
ever, only two expanding tools needed, as one takes care of 
pipe up to and including 2 in., while the other takes care 
of pipe from 2% in. up to 3% in. inclusive. The third op- 
eration consists of the work of performing the actual flang- 
ing. A pneumatic hammer, in which has been inserted a die 
of the proper size, one of which is shown in Fig. 3, is used 
to do the work of flanging the pipe. During this operation 
the die should be rotated while driving with the air hammer. 
Upon the completion of the work of flanging, the fourth 
operation is performed, which consists of annealing the pipe. 

It will be noted in Fig. 1 that provision is made for taking 
up the force of the blows of the hammer by a bracket on the 
base of the vise and the filling piece, which is inserted be- 
tween this bracket and the die. The flanging dies are made 
of forged steel and are casehardened. The pneumatic ham- 
mer dies are made of tool steel with from 0.8 per cent to 
0.9 per cent carbon and are heat treated. In order to dis- 
tinguish the difference in the sizes of flanging dies and also 
of the pneumatic hammer dies, the size of the pipe for which 
they are to be used is stamped on them. 

Collars for 2%4-in. outside diameter copper pipe have 


Stamp Size of Pipe Using '' Stencit 
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Fig. 3—Pneumatic Hammer Die for 114-Inch Copper Pipe 


been formed in 14 min., leaving the collar in such shape 
as to require no subsequent machining to get a tight joint. 
This method is much quicker than the old method of turning 
up a brass joint, brazing it on the pipe and then grinding 
it in. 


Thermit Preheater Burners 


py conducting some recent extensive experiments with differ- 

ent types of burners to be used in connection with standard 
Thermit preheaters’ The Metal & Thermit Corporation, 
New York, found that the best results were secured with a | 
burner pipe 3% in. in diameter, swaged down at one end and 
then drilled with 2 5/16-in. holes. Such a burner pipe fully 
atomizes the fuel before it enters the mold and gives the 
best combustion. When larger burners are used, or when ends 
are not swaged down, considerable air and fuel is wasted. 
The fuel does not become fully atomized with the result that 
raw oil is carried into the mold or is wasted by dripping 
from the end of the pipe. 
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—Bernxe Ochlec 


Locomotive Rod Boring Machine 


machine for boring outside rods, levers and heavy 

work of similar nature, has recently been placed on the 
market by Baker Brothers, Toledo, Ohio. It is a develop- 
ment of similar types covering a number of models built 
during the past 15 years. This development has resulted 
in a simple, rugged and efficient machine, which, while mas- 
sive, is easily controlled. Particular attention has been paid 
to this feature in the design of this machine. Speed and 
feed changes can be made instantly. Each spindle is driven 
by a 15 hp. motor running at 1,200 r.p.m., constant speed. 
Where at all possible, the use of direct current is recom- 
mended. When direct current is used, the machine should 
be equipped with a series contactor, self-starter with a push 


A TOOL designed to meet the needs of an extra stiff 

















Rear View Showing the Separate Drives for Each Unit 


button ‘start, stop and reverse. This makes a much better 
arrangement and provides for tapping oil cups. Where 
alternating current only is available, a tapping reverse can 
be incorporated mechanically. 

This machine has ample capacity to drive 5-in. high 
speed drills to the limits of their efficiency in steel. It is 
well adapted for heavy rapid boring, drilling, forming and 
facing. It can be used for boring and enlarging in steel 
and cast iron up to 14 in. It is equipped with a constant 
speed drive through a train of hardened gearing, running 
on annual ball bearings that are encased in an oil-tight 
box. No friction bearings are used. 

Speed changes are obtained by means of sliding gears 
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and can be made instantly. Only the minimum number of 
gears are running in mesh at any one time. The simplicity 
of the drive is one of its special features. There are no 
overhanging brackets or levers of complicated design either 
inside or outside of the gear box. The spindle is made of 
forged high carbon steel and is fitted with special chrome 
ball-thrust bearings. The spindle nose is bored for No. 6 
Morse taper. It is slotted across the end for driving, bor- 

















Side View Showing Method of Supporting the Boring Bars 


ing and facing the heads and fitted with a cross drift for 
holding these heavy tools securely. In addition, it has 4 
hollow set screw to prevent light tools from dropping out. 
The machine is equipped with a spindle fitted complete 
ready for any type of work. 

The feed is provided with twelve drilling and twelve 
reaming feeds, twenty-four in all. The feed rack ‘is 0 
steel and the feed pinion that meshes with it is cut directly 
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on the shaft. Both units have independent drives and can 
be used with different speeds and feeds on different opera- 
tions, 


if necessary. A large bronze worm gear is used for 
securing uniform wear and is secured to the shaft with a 
safety shear pin. This pin is set to shear at 14,000 Ib. 
Capstan handles are provided for rapid traverse and in 
addition a hand worm feed is available. 

[he table ts made up of a box section heavily ribbed, pro- 

















Front View of Machine Tool for Boring Outside Rods 


vided with heavy T slots, and has an oil tank extending 
its entire length. There is also a deep substantial groove 
for returning the cutting lubricant. A slot extends through 
the center of the table, in which are located two adjustable 
gibbed supports for the lower end of the boring bars. The 


Small Crane for 


HE light, general-purpose crane illustrated is now be- 
T ng produced by the Orton & Steinbrenner Company, 
Chicago, for use about railroad shops, enginehouses, 
scrap docks, yards, etc. It is designed for mounting on a 
flat car traveling the length of the car, revolving in a full 
circle, and yet keeping within all railroad clearances. The 
length of the boom is 28 ft., which enables it to be shipped 
anywhere on a 40-ft. car. 
_ The crane is equipped to handle with equal facility, hook, 
ducket or magnet. ‘The maximum capacity is seven tons at 
f lius; or it will handle a ¥%4- or 34-cubic yard bucket 
with the boom extended to 28 ft. radius; or a 36-in. electro- 
handling a length of 130-lb. rail, weighing 1,430 lb., 
at the maximum radius. The wheels of the car are spaced 
> it. 6 in. on centers, thus giving a wide base for stability. 
| measures 28 ft. 0 in., center to center, thus provid- 
enough reach to unload rails from a car in front or 
{ the crane car, on the same or an adjacent track. 
is furnished by a four-cylinder, 5-in. by 6'%-in., 
y gasoline motor, with high tension magneto. This 
seared directly to the hoisting, swinging and travel- 
It is operated by one man only. A generating 
mnected to the engine, furnishes current for a 36-in. 
znet. This device is valuable in handling magnetic 
such as rails, switches, frogs, truck side frames, 
Bucket Irandling drums are also furnished on 
A 34-cubic yard bucket will hold on an average 
m of coal, and at a rate of two trips per minute, 
e will handle about 30 tons of coal an hour.’ As 
icy locomotive coaler, this crane can therefore be 
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boring bars are held by a rigid support, as shown in the side 
view. This support is adjusted vertically upon the gib ways 
by means of a handle. It consists of taper bushings, made 
adjustable for wear and assures rigid support of the boring 
tool directly above the work, eliminating any vibration and 
chatter. This permits the very heaviest feeds to be used. 
These supports can be used together or independently, mak- 
ing the machine practically universal for fitting in with the 
boring bar equipment. This makes the machine especially 
adaptable to meet the demands of different railroad shops. 

Each frame is an independent unit and is adjustable along 
the base either by hand or by power. A small motor is used 
for traversing the frames along the base. The frames are 
locked into position by air locks and the controls for both 
traverse and lock are located in front of the machine. All 
gears are completely guarded. 

The specifications of the machine are as follows: Ca- 
pacity of:the high speed drill in solid steel is 5 in.; the dis- 
tance from the center of spindle to the face of column, 18 in.; 
the distance from end of spindle to table, 30 in.; length of 
feed, 18 in.; diameter of spindle sleeve, 5.25 in., and least 
diameter of spindle, 3 5/16 in. Width of the steel feed 
rack, 2% in. The driving gear has a 234-in. face and is 
1824 in. in diameter. There are twelve drilling feeds, 
.006, .007, .008, .010, .012, .013, .015, .017, .020, .028, 
.032 and .034, and twelve reaming feeds, .020, .023, .027, 
033, .038, .044, .050, .057, .066, .081, .094 and .108. The 
minimum and maximum centers of spindle are 3 ft. 4 in. and 
12 ft. 6 in., respectively. Eight speed changes, 11, 16, 20, 
27, 61, 87, 111, 151, are provided. The driving pulley is 
24 in. by 7% in., and runs at a speed of 600 r.p.m. Two 
15 hp., 1,200 r.p.m., and one 2 hp., 1,200 r.p.m., motors 
are required to operate the machine. It occupies a floor 
space of 8 ft. 0 in. by 17 ft. 2 in., and has a net weight of 
about 35,00Q, Ib. 


Railroad Service 


used to advantage. At the maximum radius, that is, 30 ft. 
from the center of the machine, the crane can handle 4,400 lb. 

A separate shaft with two niggerheads, is supplied on the 
front of the crane. These are useful in pulling cars and 
dragging in loads to a position where they can be handled 

















Orton & Steinbrenner Gasoline Motor-Operated Crane Coaling a 
Locomotive 

on the boom. The novel feature of this crane is its 

movability, both over a division and on its own car. More- 

over, being gasoline motor driven, it is always ready for 

service without any preliminary firing, nor is any trouble 

encountered from bad weather or lack of ready coal supply. 













SPECIAL 8-ft. massive boring mill with features of 
the design differing from the ordinary mill, has re- 
cently been placed on the market by the Cincinnati 
The table is driven by 
The pinion that meshes with this gear, which 


A 


Planer Company, Cincinnati, Ohio. 
a bevel gear. 
is belted to the table, is supported on both sides and is a 


separate unit from the drive gear box. The upper spindle 
bearing is adjustable to compensate for wear. 

When used with a variable speed motor, the drive gear box 
has four speeds. It has nine speeds when used with a con- 
stant speed motor. All the gears are of steel and the shafts 
are made of high carbon steel bearing in bronze bushings. 
The motor is mounted on top of the gear box and is geared 
down to the drive shaft. Speed change levers for operating 
the table changes have been placed directly at the operator’s 
side which makes the machine easy to operate and facilitates 
faster production. 

The housings, which are higher than those ordinarily used, 
are bolted, dowelled and tongued to the extension and tied 
together on top by a heavy box arch. This is done in order 
to eliminate all vibration. X-braces are also used to assist 
in firmly holding the housings. The heads are of special 
design, as can be seen in the illustration. The handle wheels 
are equipped with hand feed and lock, which can be op- 
erated to feed and lock without exertion. The rams 
are made extra long and the steel racks are bolted to them to 
allow for easy replacement. The feed and rapid traverse are 
controlled from the side of the head so that when using the 
head in the center of the table the control levers are within 
reach of the operator. Sensitive handles are also provided 
to permit the tools to be easily set. 

The feeds are obtained through an all-steel gear box that 


The A. L. M. 


NEW type of slack adjuster has recently been de- 

veloped and is now undergoing a trial on the Metro- 

politan Railway, Paris, France. This device is known 

as the A.L.M. slack adjuster. It has also been successfully 

used in Europe on street cars, automobiles, elevators and 
hoists. 

With few exceptions, all slack adjusters now in practical 
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New Ejight-Foot Massive Boring Mill 








Vox. 98, No. 1 








provides eight different feeds. This box has a vertical 
tumbler arrangement which automatically locks itself when 
placed in the correct position. Centralized control has been 
developed to such an extent that no matter what the operator 
is doing, he can reach any lever desired. The rail is raised 




































































A Double Head Boring Mill of Massive Design | 


and lowered by an elevating device that has positive clutches, 
with the addition of a safety friction clutch. The rail is pre- 
vented from rising beyond its maximum height by a limit 
stop that automatically throws out the clutch. 


Slack Adjuster 


Referring to Fig. 2, the principal operating part consists 
of a high pitched screw A on which two nuts travel. The 
actual operating nut is provided with a conical outer sur- 
face, which corresponds to a conical seat in the main sleeve 
body D. Another nut is also provided with a conical surface 
on the outside which seats in a corresponding cone surface 0 


the inside of the auxiliary sleeve B. This auxiliary sleeve | 
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Sectional View of 


use depend on a step-by-step action in the form of a ratchet or 
some equivalent, such as shims, and consequently do not take 
up the slack as soon as it is formed, but only after it has 
been developed to a certain degree. The A.L.M. type of 
slack adjuster differs from this type in that it takes up the 
slack immediately on the first application of the brake after 
this slack has developed. It also has the advantage of being 
entirely enclosed so that the main sleeve body can be filled 
with grease. This tends to prevent deterioration of the work- 
ing parts. 





A. L. M. Slack Adjuster 








slides inside the main sleeve and is held in position by meals 
of a spring C. Both the main sleeve D, and the auxilialy 
sleeve B, are provided with a back stop, which engages the 
main and auxiliary nut, respectively, when either of these a! 5 
moved by the action of the screw. The operating force 5 
applied directly to the main sleeve. The brake lever is cot 
nected to the screw rod, through which the force is tral 
mitted through the main sleeve, nut and screw to the brake 
rod. 

The principle of the adjuster is based on the relative move 
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ment of the brake rod and screw, which are directly connected 
through the brake rigging to a fixed point on the truck. If 
there were no wear, this movement would be constant and 
would correspond to the clearance between the brake shoes 


and wheels. As soon as wear has taken place, this relative 
movement will be increased. By arranging the stops on the 
auxiliary sleeve to allow for a movement corresponding to 
the normal brake shoe clearance, the auxiliary sleeve is pre- 


vented from following the movement of the screw as soon as 
it exceeds the normal clearance. The auxiliary sleeve is 
forced to move with the screw and main sleeve, thus the 
spring C, is gradually compressed. During this movement 
between the screw and the auxiliary sleeve, the auxiliary nut 
is released from its conical seat and moves up against the 
ack stop. ‘This prevents the nut from following the screw 
any further. On account of being free from its conical seat, 
it is at liberty to turn and move up the screw as long as the 
screw turns. When the brake is released again, the auxiliary 
nut immediately seats itself in the auxiliary sleeve and is 
thus prevented from turning back. Consequently the screw 
is locked in its new position and since the movement of the 
iuxiliary sleeve is limited by the stop, the brake shoes cannot 
move away from the rims of the wheels any further than the 
normal clearance. In this manner the wear is taken up by 
the auxiliary nut. 
[his movement has not shortened the total length of the 
idjuster. When the auxiliary sleeve has stopped in its re- 
movement, the main sleeve has still a certain distance 
to go before reaching the normal position of the main and 
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auxiliary sleeves. An interposed spring consequently causes 
the main sleeve to continue its return movement, which re- 
leases the main nut from its seat in the main sleeve. It is 
thus required to travel up the screw just as far as the auxil- 
iary nut was forced up the screw during the time the brakes 
were applied. 

By dividing the slack-taking into two distinct steps, one 
between the brakes and the other between the wheels and the 























Arrangement of Brake Rigging Showing Application of Slack 
Adjuster 


end of the adjuster to which the force is applied, it is pos- 
sible to bring about the adjustment in infinitestimal steps, 
without the need for any external trip arrangement which 
usually requires a special design for each particular type of 
truck. G. S. Albanese, New York, has the United States 
patents on this device. 


New Type of Power Hack Saw 


NEW type of power hack saw, known as a gap saw, 

has recently been announced by the Peerless Machine 

Company, Racine, Wis. When the gap is open, it has 

ess work holding capacity 24 in. in height and 16 in. 

in width. When the gap is closed, the saw can be used for 
y purposes. 

(he work can be clamped either to the finished vertical 

fa the bed, where four T-slots are provided for clamping 
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Hack Saw with Gap for Large Holding Capacity 


pur , or directly to the base, where three T-slots give 
am imping facilities. The base has a trough extending 
eitire’y around its perimeter, which carries the coolant back 
int< 


servoir located in the rear of the base. At this point 
rotary pump forces the coolant up into the distribut- 


ing pipe. The finished pad which is opposite the gap and 
located on each side of the base, is for the convenience of the 
operator when locating work that is to be clamped directly 
to the base. The left-hand edge of the bed is also finished 
for purposes of convenience in measuring when the gap is 
open for holding large pieces. 

A piece of steel 16 in. by 26 in. can be cut in two by sawing 
through 13 in. and then meeting the cut by turning the piece 
half way around. This type of work is often encountered in 
a railroad shop or drop forge shop where hammered forg- 
ings, such as are machined up into crankshafts, are often 
blocked out prior to the machining operations required to 
produce finished dimensions. 

The head and feed mechanism is of substantial construc- 
tion. The head lifts up on each return stroke and when the 
blade comes to the bottom of the cut, the feed is automatically 
disengaged. ‘The head is then lifted up to its uppermost po- 
sition through the usual arrangement of balance springs. The 
blade pressure or feed can also be varied at will by raising or 
lowering the ratchet iever on the side of the head shown in 
the illustration. 


The machine shown in the illustration is equipped with 
the standard six-speed stroke mechanism, which is commonly 
used on Peerless high speed saws when the materials to be 
handled require different cutting speeds. Either this attach- 
ment or a two horsepower motor can be used with this ma- 
chine. The general specifications are: Capacity of machine 
on ordinary work, 13 in. by 16 in.; capacity of gap work, 
16 in. by 37 in.; length of blade, 14 in. to 24 in.; length 
of machine, 80 in.; width of machine, 30 in.; weight of 
machine, approximately 3,000 lb.; distance from the floor 
to the top of the base, 6 in.; distance from the floor to the 
top of the table, 30 in.; shipping weight, approximately 
3,500 lb.; number of strokes per minute of the saw frame, 
125. 
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Steel Wheel Gage with Micrometer a a 


STEEL wheel gage, known as the I-D type, especially 
A designed to meet the demands for a service metal gage 

of permanent accuracy to a fine degree, has been placed 
on the market by the Universal Packing & Service Company, 
Chicago. This gage is especially suitable for wheel shops, 
lathe men and inspectors. It is similar in design to the 
A. R. A. type steel wheel gage described in the December, 
1923 number of the Railway Mechanical Engineer. As 
shown in the illustration, micrometer readings are inscribed 
on the top of the micrometer screw for convenience in read- 
ing. The micrometer sleeve, holder and screw are finely ma- 
chined with a polished finish. This screw has a special 
alloy tool steel ball point to eliminate any inaccuracies due 
to contact wear. The body is of drop-forged steel, lacquered 
black, except the graduated part, which is polished. 

The method of using this gage is the same as that for the 
A. R. A. gage, except that the micrometer screw is used in- 
stead of the swinging finger. It provides a very accurate 
method of determining the tread thickness, the amount of ma- 
terial to be removed to restore the A. R. A. standard con- 
tour, the service metal remaining after the contour is restored, 
whether worn wheels are fit for further service or should be 
scrapped, the limit of depth and location of witness grooves 
in flanges, the limits of slid flat and shelled spots, vertical 
flanges, chipped rims, the limit of wear on journal collars, 
and a coupler gage. 

















The !-D Micrometer Wheel Gage 


Automatic Exhaust Nozzle Cover 


O overcome carbonization in locomotive valve cham- 
bers and steam cylinders, the. Detroit Lubricator Com- 
pany, Detroit, Mich., has placed on the market the 
Detroit automatic exhaust nozzle covers. These covers are 
designed to provide a.simple and inexpensive device which, 











Sectional View of Exhaust Nozzle Cover 


without resort to drifting valves, will protect the cylinders 
and parts exposed to steam pressure and consequently in- 
crease the life of cylinders, valves, bushings, piston rings, 
rods and packing. 





When steam is shut off and a locomotive is drifting, a 
partial vacuum is created by the movement of the pistons 
which acts to draw cinders and hot gases from the smoke- 
box through the exhaust passages and into the valve cham- 
bers and steam cylinders. The heat burns the oil and de- 
stroys the lubrication on the walls while the cinders act as 
an abrasive to cut the packing and piston rings and produce 
carbonization which plugs up the passages. This is s0 
generally recognized that engineers often drift with the 
throttle cracked open to destroy the vacuum when the loco- 
motive is not fitted with special drifting valves. 

The device consists of a pair of hinged clack valves or 
covers mounted in a suitable framework for attachment to 
the exhaust nozzle in the smokebox. These covers swing 
freely on hinge pins. When the engine is working the escap- 
ing exhaust steam holds the covers in an open position, thus 
allowing a free discharge. Immediately after the throttle is 
shut and the exhaust stops, the covers automatically close by 
their own weight and seal the nozzle against the entrance of 
hot smokebox gases and cinders to the valves and cylinders 
of the locomotive. 

The covers are made of steel castings with their faces ma- 
chined to fit the top faces of the nozzle tips. The hinge 
bearings are designed to prevent any accumulation of dirt or 
cinders from interfering with the free and automatic action 
of the covers. The side frames supporting the covers are 
steel castings arranged for mounting on the nozzle by bolts 
or studs. These frames carry the hinge bars and stops te 
prevent over-travel of the covers. In the majority of cases 
the framework is so designed that it can be attached by bolts 
or studs in the same location as the bolts for holding the tips 
onto the nozzles. As the design of exhaust nozzles anc tps 
varies considerably on different locomotives, special pa‘terns 
of covers and frames are furnished to suit the dificrent 
requirements. 

















ing, a 
yistons 


moke- 
cham- 
aid ce- 
act as 
roduce 
is s( 
th =the 
“4 loco- 
ves or 
lent to 
swing 
escap- 
n, thus 
ottle is 
lose by 
ince of 
linders 
es ma- 

ingé 
dirt or 

ion 
rs are 
V olts 
tops to 
f cases 
vy bolts 
he tips 
nc tips 
ya terns 
] rent 





A 


watt, 


rl 
Hi tI 
A 


JANUARY, 1924 





rolong the life of the bearing. 
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Car Lighting Plant 


LIGHTING plant that has the unusual feature of 
automatic operation is being successfully used by 
several western railroads. 
110 


This plant, with a 2,500- 


-volt direct-current generator, independently driven, 
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was installed in a gasoline motor coach for the Chicago & 
North Western, described in the October number of the Rail- 
way Mechanical Engineer. A rail motor car similarly 
equipped, but with a 1,500-watt generator, is in operation on 
the Santa Ana branch of the Union Pacific. The car used 
is a McKeen motor car, which weighs 70,000 lb. It is driven 
by a 200-hp. (S.A.E. rating) internal combustion engine 
burning kerosene and has a seating capacity of 72. It was 
lighted originally with gas. To provide a better headlight 
and more convenient lights for interior lighting and for mark- 
ers, the small lighting plant was installed. 

No auxiliary storage battery is required for lighting with 
these plants, which are made by the Kohler Company, Kohler, 
Wis. Turning on the first light causes the generating plant 
to start automatically. Turning off all the lights causes it to 
stop. It consists essentially of a 4-cylinder, 314-hp. gasoline 
engine driving a 110-volt, 1,500-watt direct current generator. 
The overall dimensions of the power plant are 14 in. by 
31¥% in. by 36 in. high. The engine is water cooled and is 
of the valve-in-head type. The bore of the cylinders is two 
inches and the stroke is three inches. A high tension magneto 
is used for ignition. A small 24-volt storage battery, which 
is kept charged automatically, is used for starting. 

All circuits are controlled from switches on a panel in a 
metal cabinet in the operating department. When one of 
the lights on the circuit is turned on, the closing of the light- 
ing circuit actuates a relay which operates the starting 
switch. Under light load the plant operates at a speed of 
about 850 r.p.m. When the load is increased, the plant 
automatically builds up its speed to take care of the load. 
The voltage remains practically constant at all loads and 
speeds. This is accomplished by an electrically operated 
throttling governor and special windings on the generator. 

To provide for emergency, a 24-volt headlight lamp is 
carried in the car. If the 110-volt power should fail, the 
110-volt headlight lamp would be replaced with the 24-volt 
lamp and the circuits are arranged so that the starting battery 
can be used to operate the headlight. The gas side lights 
have been left in the car for interior emergency light. 


A New Metal Sawing Machine 


Cochrane-Bly Company, Rochester, N. Y., has 
ed on the market a cold saw, having a capacity 


cutting 13-in. round stock, 12 in. square, or 10-in. 


rectangular sections. ‘The machine is driven by 


i clutch pulley, 24 in. in diameter by 9-in. face, and 


shaft is equipped with ring oiling bearings. The 


ib has an oil reservoir with a capacity for sufficient 
t several months. 
it either front or rear position. 
0, 40 and 50 ft. per min. 


The clutch is controlled by the 
It has three cutting 
Changes are made by 
cone of gears on the driving shaft by means of a 


veniently located on the outside of gear box as 


G. All gears in the machine, except the worm 
made of steel, fully enclosed and run in a bath 


(he miter gears on the drive shaft as well as the 
ir and intermediate gear in the worm gear box, 


kel steel and case hardened. The pinions mesh- 
‘se gears are of chrome-nickel steel ard hardened. 
\ gears are of phosphor-bronze. The driving worm 
lened steel and is fitted with a heavy ball thrust 
iat runs in oil. This is an important feature as it 


The bed of the machine is set in a deep pan, which catches 
the oil and chips. The oil drains into a generous reservoir 
to which a geared pump is connected. The bed is scraped to 
precision surface plates to create true surfaces to which the 

















Cold Saw Capable of Cutting 13-inch Round Stock 































saw carriage has been carefully fitted. The saw arbor is 
hardened and ground and fits into a solid bearing. There 
is no bolted joint in the carriage bearings to yield under 
cutting strains. 

The feed screw is directly in line with the center of the 
saw arbor, and placed as close as possible to the saw blade. 
This brings the feed pressure as nearly as possible in line 
with the resistance of the saw. The nut on the feed screw 
is split and is adjustable endwise to take up all lost motion. 
Adjustable hardened steel nuts take up all lost motion be- 
tween the screw and the gear box. The feed screw is driven 
by a worm, worm gear and compound spur gears. The 
tumbler X gives six changes, which are doubled by sliding 
gears Y that are in mesh with the gears on the worm shaft. 
The féed is started, stopped and reversed by the control 
lever A from either the front or back of the machine. A 
double pawl holds the clutch block in neutral position, en- 
gaged with the feed gear, or allows it to engage with the re- 
verse gear, according to the position of the control lever. 
The pawls are lifted by means of a rack and pinion operated 
by the lever A. A movement of this lever to the left raises 
the feed pawl, tripping the machine into reverse, which 
automatically returns the saw carriage at a high speed to a 
point determined by the adjustable stop collar B on the trip 
rod C. The adjustable stop collar D lifts both pawls at the 
same time, automatically tripping the machine from feed 
to reverse. The control lever is moved to the right to re- 
lease the reverse clutch and engage the feed clutch. The 
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carriage can be adjusted to or from the work by the cranks 
E at either end of the machine. 

The vise has double clamping screws to hold the stock at 
two points. These screws are hand operated. A vise with 
clamps operated by means of compressed air can also be fur- 
nished. A stock feeding device for pulling the bar through 
the vise by simply turning a crank is included with the 
regular equipment. The stock support carriage is moved 
by means of a chain, sprocket and crank, which is back 
geared to the sprocket shaft. One operator can easily adjust 
a 12-in. by 12-in. billet in the vise. The top of the yoke on 
the carriage is hinged and can be opened to facilitate placing 
the bar in the machine. 

The machine has the following general specifications. 
Capacity: Round bars, 13 in.; square bars, 12 in.; I-beams, 
18 in.; rectangular sections, 8 in. by 15 in. Capacity of 
60 deg. fixtures for multiple cutting: ™%-in. bars, 229; 1-in. 
bars, 53; 1%4-in. bars, 26; 2-in. bars, 19; 21%4-in. bars, 13; 
3-in. bars, 8; 4-in. bars, 4; 5-in. bars, 4. The saw blade has 
a diameter and thickness of 37 in. and 9/32 in. respectively, 
and is mounted on a 6-in. mandrel with 9-in. collars. Eleven 
feed changes from 1% to 2% in. per min. are provided. 
The work table is 24 in. high and has an area of 30 in. by 
271% in. The speed of the driving shaft is 300 r.p.m. A 
20-hp., 860-900 r.p.m. motor is required. The belt and 
motor-driven machines occupy a floor space of 71 in. by 
129 in. and 89 in. by 129 in., respectively, and have a net 
weight of 12,600 lb. and a crated weight of 13,200 Ib. 


Hydraulic Straightening Press 


cently brought out a rapid working hydraulic press 

for use in bending, straightening or forcing opera- 
tions. It is designed to handle any work requiring pres- 
sure up to the full capacity of the press. It is a self- 
contained unit, being driven by a motor and requiring 
no auxiliary water or power supply. ‘The operation is fast 
and under absolute control of the operator both as to speed 
and pressure. Movement of the ram is controlled by means 
of a valve operated either by a hand or foot lever. The 
pump is arranged so that the movement of the press ram 
through the idle portion of its stroke is very rapid and 
the change from low to high pressure for the actual 
straightening operation is effected automatically. A feature 
of importance is that the whole table can be removed. This 
leaves an open jaw forcing press that can be utilized in 
any kind of shop work, such as mandrel forcing, broach- 
ing, force fitting and assembling and many other kinds of 
work common to railroad shops. 

The whole unit is built in a substantial manner, with 
all the working parts under detachable dirt proof guards. 
The frame is made of a steel casting with a copper-lined 
cylinder, bolted and keyed to the frame. The ram is made 
of high carbon steel. The base is of cast iron and serves 
as a reservoir for the pump. The pump body is of bronze 
and the plungers are of hardened tool steel packed with 
hemp under bronze glands. All packings are easily access- 
ible. The pump valves are made of Monel metal and are 
of the metallic seated type. The ram is equipped with a 
positive stop to prevent over-stroke. This is an important 
feature considering the rapidity with which the press can be 
operated and provides an essential factor of safety. 

Hydraulic pressure is used only for the pressure or down- 
ward motion of the ram; the return is accomplished by a 
counterweight’ inside of the frame. The illustration shows 
the press equipped with a slow speed motor with single re- 


Ta Watson-Stillman Company, New York, has re- 


duction gearing to the pump shaft. A high speed motor can 
also be used, with compound gearing to the crankshaft. 
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Rapid Working Press Equipped With Slow Speed Motor 
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operation and adaptability to various conditions of 


\ FLEXIBLE power press that combines speed of 
operation is now available for railroad shop equip- 


ment. This machine can be readily adapted to such work as 
straightening shafts of all descriptions, bending, forming, 
assembling gears on shafts, pressing in bushings and bear- 
ings, burnishing holes to size and heading rivets cold. It 
operates under pressures varying from one pound to 20 tons 
and can be used for any job without danger of damage to the 
machine or tool. As shown in the illustration, the base of 
the machine is of heavy box type construction and down the 
front of the base, under the center of the ram, is a slot 
which permits flanged shafts, etc., to be placed on the work 
table. The top of the base forms the table. It also supports 
the column, which in turn supports a ram case heavily ribbed 
to withstand torsional strains. Heavy tie bolts fasten the 
table, column and ram case together in one solid unit. The 
ram is made of .50 per cent manganese chrome alloy steel, 
having a tensile strength of 135,000 lb. It has a quadruple 
thread of coarse pitch, which insures ample strength of the 
tooth section under all conditions. The ram is also provided 
with two opposed splined keyways for drive in rotation. The 
nose of the ram has a hardened steel thrust cap and also a 
special nose piece is provided so that a variety of form tools 
can be used on the end of the ram. The rotation of the ram 
is obtained by a steel worm driving a phosphor-bronze worm 
gear. The entire drive is enclosed in a grease case, insuring 
sood lubrication. 

These presses are made in two sizes with a maximum pres- 
sure of 8 tons and 20 tons respectively. Both sizes are built 
practically to the same working dimensions. The maximum 
distance from the nose of the ram to the table is. 20 in., the 


stroke of the ram is 18 in., and the height from the top of 
the table to the floor, 30 in. The ram travel for the 8-ton 
press is 155 in. per min. with a ram speed of 52 in. The 
shipping weight is 3,300 lb. The ram travel for the 20-ton 
press is 128 in. per min. with a speed of 32 in. Its shipping 
weight is 5,500 lb. ‘These presses are built by the Fox 
Machine Company, Jackson, Mich. 
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Fox Flexible Power Press 


Two New Elwell-Parker Trucks 


WO trucks designed for utility work around railroad 

s and stores departments have been recently placed 

1e market by the Elwell-Parker Electric Company, 

Cleve , Ohio. One of these trucks is an electric chisel 

















Electric Portable Crane for Railroad Shops 





truck designed to pick up objects set close to the floor and the 
other is a portable crane for handling the ordinary kinds.of 
lifting work usually found around a railroad shop. The 
electric chisel truck carries the load ahead of the front axle 
on a platform or forks that can be lowered to touch the floor. 
The forks can be stopped at any desired height between the 
upper and lower limits, and may be so shaped at the outer 
ends as to be inserted beneath a bundle, box, casting or any 
irregular shaped piece weighing up to 2,500 Ib. 

The length of the forks depends upon the weight carried, 
which is dependent upon the allowable loading of the front 
axle. The load handled balances an equal weight of the 
truck back of the front axle. This arrangement throws most 
of the weight on the front wheels. A special heavy axle with 
large, wide-spread roller bearings carries dual 10-in. by 3-in. 
rubber tired wheels. Both the front and rear wheels are used 
in steering. ‘The knuckles are located close to the center of 
the tires. This assures easy steering and avoids any kick- 
back at the steering handle when the tires strike floor obstruc- 
tions. The raising mechanism consists of a separate motor 
with worm gear reduction attached to a movable platen sup- 
ported on the truck frame by means of three rocking links. 
This mechanism is simple in construction and is assembled as 
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a unit. The power or propelling unit in this truck consists 
of a heavy-duty motor and controller direct connected 
through a flexible coupling to a worm and wheel with a bevel 
pinion differential running in oil. 

The crane truck consists of a lifting unit, power plant and 
battery counterbalancing the boom. ‘This is supported on a 
steel column set in a base, anchored to an all-steel frame 
fitted with axles of wide gage. A separate controller operates 
each motor. Where the service demands, a motor to revolve 
the crane is provided. This also receives power from the 
same battery. ‘The forward axle, or that nearest the hook, 
is heavy, and serves as a rolling outrigger. The front wheels 
are equipped with 15-in. by 3%4-in., and the driving wheels 
with 22-in. by 4%4-in. all-rubber tires. The truck steers on 
all four wheels and is easy to handle. 

The hoist mechanism consists of a single motor driving 
two separate drums through worm gearing running in oil. 
Each drum is fitted with a 34-in. plow steel cable, one to 
raise and lower the boom, the other to handle the hook. Each 
is operated independently. 

For stacking stores, the crane is provided with a boom 
somewhat shorter than that furnished for use*in locomotive 
shops where it is necessary to reach up over the boiler. The 
unit is moved from point to point by means of an electric 
motor, direct connected through worm gearing on the axle 
beneath the battery and just back of the crane column. This 
motor, as well as the hoist motor, receives power from the 
same battery. 


POSITIVE and reliable lubricator for locomotive 
A steam cylinders is being introduced by the Sheafe 

Engineering Company, Chicago. This device, known 
as the Bubb automatic lubricator, is extremely simple and 
is constructed along entirely new lines. It is entirely auto- 
matic in its operation, has fixed adjustment, feeds oil only 
when the locomotive is working and requires no attention 











Oll Reservoir is Attached to the Smokebox Above the Distributor 


aside from that necessary for draining and filling. Sepa- 
rate lubricators are furnished for the right and left-hand 
cylinders. 

The lubricator includes an oil reservoir and a distributor 
together with accompanying parts and the necessary piping. 
The oil reservoir or lubricator body is attached to the smoke- 





Bubb Locomotive Cylinder Lubricator 
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Oil Reservoir Is Attached to the Smokebox Above the Distributor 


box at a convenient height. It is equipped with a filling 
plug, a drain cock and a mixer. This mixer, marked A in 
one of the illustrations, is screwed into the bottom of the 
lubricator body. It is hollow, has one small hole through 
the top and one or more small holes on the side near the 
top which determine the rate of speed and is provided with 
a pipe connection at the bottom. The head is 5% in. diam- 
eter, the section being somewhat reduced below this point. 
The mixer cap, B, which screws over the mixer, A, has one 
or more small openings near the bottom for the admission 
of oil to the small mixing chambers between A and B, as 
shown on the next page. 

A ¥%-in. O.D. copper pipe connects the mixer to the side | 
opening C of the distributor. The opening D in the bot- 
tom of the distributor is connected direct to the steam pipe, 
while the opening E on the top is usually piped to one of 





the steam ports leading to the locomotive cylinder. The other | ~ 


side opening F is usually plugged. The distributor con- | 
tains a 3@-in. steel ball, seating upward and kept in place | 
by a hollow retaining plug. f 

While the throttle valve is open, there is always steam iD [ 
the steam pipe and underneath the ball valve. At each 
stroke of the piston steam is also admitted through the mai? 
valve to the pipe connecting the top of the distributor to the 
steam port. At this time the pressure above and below the 
ball are equalized and the ball is off from its seat as shown. 
Steam then flows to the mixing chamber between A and B 
and emulsifies the oil therein. When the piston valve shuts 
off the steam, the pressure above the ball drops and it thet 
seats upward. Emulsified oil now flows down the pipe from 
the mixer and collects above the ball, while fresh oil flows 
into the mixer chamber ready for the next admission o 


steam. When the flow of steam is reversed, the ball agail 


om 





drops and allows the accumulated emulsified oil to flow 5 


down into the main steam pipe. The lubricator starts and 
stops with the locomotive. The oil being completely emuls! 
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fied promptly mixes with the steam. 
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As the only moving 


part is a smal] steel ball, there is nothing to get out of work- 
ing order. 
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Oil Reservoir with Mixer 


Unique Tractor Drive Increases 


internal gear drive for industrial tractors has been 
perfected by the Mercury Manufacturing Company, 
Chicago, and after three years of experimental opera- 
new model—the Type H tractor—has been placed on 
rket in which this drive mechanism has been in- 
d. 
nost important advantage claimed by the manufac- 
the basis of elaborate tests, is an increase of 25 to 
ent in mechanical efficiency, compared with the 
ractor of this company, a worm-drive model. These 
ved, for example that at a 200-lb. draw-bar pull, the 
| was developing an efficiency, indicated by speed 
nt consumption, 23 per cent greater than the Type 
00-lb. draw-bar pull, 28 per cent; at 800-lb. draw- 
40 per cent, etc. This increase in efficiency means 
to run longer on one charge, to handle heavier 
ng the same length of time, or to reduce the amount 
rge without reducing the reserve capacity of the bat- 





ng to reports from the manufacturer five tractors 
internal gear drive which have been in experi- 


ice for the last two years, have demonstrated high ° 
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The only way in which the rate of feed can be altered is 


to change the number or size of holes in the mixer or to put 


a choke plug in the outlet of the mixer. The latter is usually 
resorted to when the lubricator is used on switch engines. 
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Section Through the Distributor 


This lubricator has been in successful operation on a 
number of locomotives for several months in both freight and 
passenger service. As shown, in the photograph of the front 
end of the locomotive, the oil reservoir is simply attached 
to the smokebox above the distributer. This location makes 
the device easily accessible at all times. This factor is im- 
portant trom the standpoint of the amount of time required 
in preparing the engine. 
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The Type-H Mercury Tractor 
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efficiency in maintenance as well as in operation. Thus far it 
has been unnecessary to replace any parts of the drive 
mechanism. ‘The salient features of the new drive are the 
balanced arrangement of the driving gears within the wheels; 
the method used to position these gears in relation to one an- 
other; and the provision for an oil and dust tight enclosure 
for every moving part. The power plant comprising the 
motor, motor hanger, rear axle housing, rear wheels, rear 
springs and all driving gears, is assembled in a single unit 
which may be readily detached from the frame. The se- 
quence of operation in this drive unit is as follows: The 
motor, joined to a pinion through a self-alining spring 
coupler, drives a bevel gear contained in the axle housing. 
This gear in turn drives the axle pinions to each rear wheel. 
The axle pinions transmit the power through three idler gears 
to a large ring gear mounted on the inner circumference 
of the drive wheels. 

The motor is a high-speed, series-wound automotive type, 
its characteristics being adapted to the gear drive and bat- 
tery assemblies used. ‘The coupling between the motor and 
the driving pinion comprises four coil springs which cushion 
the initial starting torque, thereby allowing greater freedom 
of alinement, and eliminating much of the shock attending the 
operation of the machine. The frame, controller, safety fea- 
tures, wheel arrangement, etc., follow the lines which have 
been developed and used in the earlier designs of this com- 
pany’s equipment. The tractor has been used to very good 
advantage around freight houses for handling L.C.L. freight, 
storehouses and railroad shops. 
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The Power Plant and a View of the Internal Gear 


Flue Gas Filter for CO, Equipment 
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Pyro-Porus Filter for Eliminating Fouling and Corrosive 


Gases" 


HE Uehling Instrument Company, Paterson, N. J., 
has designed an attachment for the purpose of filter- 
flue gas for its CO, equipment. The filter consists of 

two porous disks held in a special casting by means of a 
bolt. 
necessary refractory qualities to resist the high temperatures 
ordinarily encountered. Aside from the reduction of atten- 
tion required when using this improved method of filtration, 
there is the added advantage that a smaller size of sampling 
line can be employed because its entire cross-sectional area 
is effective when it is kept clean. 


The filter, known as the Pyro-porus, is threaded for both | 


a Y%-in. and a 3-in. pipe. The preferred arrangement, 


however, is to withdraw the gas sample through an inner | 


\4-in. pipe and to utilize a 34-in. outer pipe as a means fot 


securely holding the filter in position. The majority of CO; | 


The disks seat on asbestos gaskets and possess the [ 














* 


recorders draw the flue gas through an open-ended pipe ane | 


filter through cotton waste or fabric. This necessitates mort 
or less blowing out of the gas line with compressed air and 
frequent renewal of the filtering material. With the new 
method of filtration, the soot builds up on the filter and 
does not enter the pores to any extent, in fact this deposlt 
of soot in itself is a good filtering medium. It is said thal 


SR ak Sik ss ig ata eae 


these disks are so effective that a piece of cotton placed 1 |~ 


the gas sampling line will remain white indefinitely. Actual Ee 
performance tests of these filters are also said to show that § 

after continuous service for many months at a time, it is nd | 
necessary to have the sampling line blown out or to have the i 


disks on the filter replaced, and no increased resistance ; 
the gas flow is offered. The filter is placed on the inlet e 
of the gas sampling line and is inserted into the flue % 


last pass of the furnace. It is a big improvement over the 


old method of filtration and should result in a far more de- 
sirable gas sample. 
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Bench Grinder for Small Tools 


BENCH grinder for grinding small tools is being 
A manufactured by the Hisey-Wolf Machine Company, 

Cincinnati, Ohio. It is made in %4- and 1-hp. sizes. 
The grinding wheels are mounted directly on the spindle of 
the motor, which is furnished for either direct or alternating 
Ball bearings are used, mounted in the motor end 
caps in close proximity to the grinding wheels. All bearings 
are completely enclosed and are provided with heavy felt 
washers on each side of the bearing housing. 

The motor is started by pressing a button located in front 
of the machine. The switch mechanism is in the base of the 
machine, to which easy access can be obtained by removing 
the cover plate. With the direct current motor, the %4-hp. 
machine runs at a speed of 3,000 r.p.m.; the 1-hp. machine 
at 2,100 r.p.m. The alternating current motor operates at a 
speed of 3,400 r.p.m. for the %-hp. and 1,750 r.p.m. for the 


current. 








a ee 














Hisey-Wolf Two-Wheel Bench Grinder 


ards Committee. Coned shaped end heads and liberal wheel 
spacing provides liberal working space around the grinding 
wheels for two operators. 


Bench-Type Twist Drill Grinder 

















l-hp. size. The grinder is provided with adjustable tool 
rests, detachable water pot and tool tray. It is equipped with 
steel wheel guards built to the standard dimensions and speci- 
fications recommended by the American Engineering Stand- 
= 

A Bench Grinder for Twist Drills From No. 52 to 134 in. in Diameter 


teresting new development of the Gallmeyer & Living- 
ston Company, Grand Rapids, Mich., successor to the 
Grand Rapids Grinding Machine Company. ‘The grinder 
is driven by a self-contained motor, enabling it to be placed 
in any position in the shop toolroom where most convenient. 
In the basic principles of design and operation it con- 
forms to other Grand Rapids twist drill grinders. It has a 
diamond truing device and the diamond is furnished as part 
of the standard equipment for dressing the wheel. The 
holder is automatically placed in the right relationship with 
the grinding wheel so that it is close enough to grind the 
drills accurately and at the same time, the stop makes it im- 
possible to bump the front of the holder into the grinding 
wheel. The machine illustrated is the A-7-T type with a 
capacity for drills from No. 52 to 34-in. It is also made 
with a drill holder having a capacity of from %-in. to 1%4-in. 
drills, in which case it is designated style B-7-T. 


Te bench-type twist drill grinder illustrated is an in- 


Device to Prevent Loss of Grease Plugs 


\ attachment to prevent the loss of grease plugs and 
A ushings has recently been patented by Frank L. 
Fisher, Milwaukee, Wis. The principal part of the 
dey s a spring placed so that when the grease plug is 
scr into the side rod it comes in contact with a flat sur- 
a the side of the plug. This spring prevents any 
vib n between the plug and the threads of the side rod 
bus , which are locked together. As seen in the illustra- 
Ho} spring is expanded by the insertion of the plug, 
aga the inside threads of the side rod, causing a binding 
aclion between the rod and the bushing. This prevents the 
bushitigs from rattling out. 
Uh spring is made of .036-in. by 5/16-in. spring steel. 


It is adaptable to different size grease plugs, as it is not 
€ssent!.l that the diameter of 2 in. be maintained. The in- 
ventor states that the cost of the device should be from one 
‘o two cents, as the plug and bushing will be cast so as to 
Permit the use of this attachment. Such being the case, 








this type of grease plug should cost approximately the same 
as an ordinary grease plug casting. 
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Sectional View of Grease Plug With Spring Attachment 
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Long Air Hammer Chip 


AN unusual example of air hammer cutting power and 

smoothnes of operation is afforded by the long steel 
chip illustrated. This chip.is 1/16 in. thick and 112 
in. long, having been eut from a locomotive firebox side 
sheet by a No. C Thor chipping hammer with 3-in. stroke, 
made by the Independent Pneumatic Tool Company, Chi- 

















Air Hammer Chip 112 Inches Long, Cut from Locomotive Firebox 
Side Sheet By Thor Chipping Hammer 


cago. The air hammer in question had been in practically 
constant service for four years, and this long chip therefore 
shows both the durability of the hammer and the uniform 
strokes and accurate hammer control, without which boiler- 
makers cannot do a good job in trimming firebox sheets. 


Rotary Type Sheet Metal Shear 


SHEAKING machine of the rotary type, known as the 
Throatless Shear, has been placed on the market by 
the Marshalltown Manufacturing Company, Marshalltown, 
Iowa. This machine, built in a number of sizes, cuts tin 
and sheet metal up to ™% in. thick, but its particular feature, 
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as may be inferred from the name, is ability to cut sheets of 
any size, no matter how large. The machine is adapted for 
cutting in and out curves and complete circles, also for 
straight splitting. Circles as small as 20 in. in diameter can 
be cut. 

The head of the machine as well as most of the parts are 
made of cast steel. They are strongly built, designed with a 
large factor of safety, and it is said that not one has ever 
sprung or broken in operation. The cutters are set almost 
perpendicular, and are made of special tool steel 1% in, 
thick and 10 in. in diameter, tempered. One of the cutters 
is knurled and driven which makes the shear self: feeding. 

The machine can be provided with either belt or motor 
drive, in the former case a friction clutch pulley being fur- 
nished as illustrated. With motor drive a friction clutch 
gear enables the operator to stop the shear with the motor 
still running. The speed of the pulley is 270 r. p. m., and 
sheets are cut at the rate of 6 ft. per min. The floor space 
required for the machine is 2 ft. 8 in. by 4 ft. 2 in., the 
distance from the floor to the cutters is 42 in. When motor 
driven, a 5-hp. motor running at 1,750 r. p. m. is required. 
The net weight is 4,600 lb. 

This machine is adapted for use in locomotive boiler shops 
and tin shops, but should prove especially valuable in steel 
car shops where large and often irregular-shaped sheets have 
to be cut to replace those which are worn out in service or 
damaged in wrecks. 


Self-Adjusting Wrench 


A NEW wrench, known as the “Roberts” type, which 

does away with the usual hand screwing adjustment 
to make it fit an object, has been put on the market by the 
Greater Service Electric Company, Newark, N. J. Using 
only one hand with the wrench, it is simply necessary to place 
it over the object and it grips instantly. The wrench is said 
never to slip—the harder it is pulled the stronger it grips, and 














Throatiess Rotary Shear Cuts Sheet Metal Up to '4-In. Thick 
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New Wrench with Quick Adjustment Feature 


at any angle. It also works with a new ratchet action which 
makes it easy to use in tight places. 

The wrench is drop forged from high speed carbon steel. 
In its present 12-in. size, this wrench will handle any shape 
article from small nuts to one-in. pipe. 


Tue Cuicaco, Rock Istanp & Paciric has put into effect a plan 
whereby an employee entering the mechanical forces will be giv 
personal instruction concerning his duties and the work which 
he will do. . Under the plan each new apprentice entering the shop 
forces is examined to determine his special qualifications for certalm 
work and is given instruction by a mechanic until he learns the 
general principles. This instruction is followed by technica! trail 
ing for special work to which he is finally assigned. Classes are 
now being conducted at Silvis, Ill., and similar classes are beiné 
organized at other points. The instruction is designed to develop 
a higher grade of mechanic and to remove the difficulty which at 
exists when an employee is placed in a position and left t: work 
out his own salvation without proper instruction. 
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GENERAL NEWS 








eported that the turbo-condensing locomotive invented by 
M. Ljungstrom is now running on regular express traffic between 
Stockholm and Hallsberg. 

It is reported that a number of engineers of the Canadian Na- 
Railways are going to Europe to investigate the operating 
under which Diesel oil-burning locomotives are used 


+4 ] 
t1Onat 


conditions 


rding to George McCormick, general superintendent of 
power of the Southern Pacific, a number of Atlantic type 
have been equipped with boosters, feedwater heaters 
efficiency and economic appliances, at the Sacramento 
One of these locomotives was No. 3025. This 

1¢ was used at the exposition in San Francisco in 1915 to 
upply steam for the colored lighting effects. These newly 
ed locomotives are making through runs of 471 miles. In 


shops. 


tes it was shown that they can travel from Los Angeles 
to San Luis Obispo, Cal., on a single tank of water, making 
intermediate stops unnecessary. The increased power permits 


tarting 


having to take up 


in trains from stations without the necessity of 
the slack in the train. 


Anthracite Shipments in November 


for the month of November, as re- 
Bureau of Information, Philadelphia, 
tons, as compared with 6,564,526 
a decrease of 735,772 tons, or 11 per cent. 
age daily shipment for the time the collieries were in 
operation during the month of November exceeded that for the 
Comparing November shipments of this year 
with the corresponding month in 1921, the latest normal year, an 
514,740 tons is shown, or 9.7 per cent. 
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the Anthracite 
o 5,828,754 


gross tons in October, 
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New Directors for the A. R. A. 


Fisecas of the American 
ending in November, 1926, 


the term 
Canadian 
Eastern 
Pennsylvania, and E. E. Loomis, 
Lehigh Valley; New England Territory, E. J. Pearson, N. Y., 
; Southern Territory, N. D. Maher, Norfolk & West- 
ern; Western Territory, Hale Holden, C. B. & Q., and W. B. 
Stor .. T. & S. F. Messrs. Samuel Rea, Ralph Budd and 
elected members of the committee on nomina- 
le term expiring in November, 1925. 


Railway Association for 
have been elected as follows: 
Territ Sir Henry W. Thornton, Canadian National; 
Territory, W. W. Atterbury, 


\ Schaff were 


p Improvement Program Carried Forward by 
Denver & Rio Grande Western 


e course of the year the Denver & Rio Grande Western 

forward a large shop improvement program involving 
appro tely $3,000,000. Improvements were made to shops at 
the system, the location, estimated total ex- 
nd per cent completed estimated up to the end of the 
s follows: Burnham, Colo., $886,000, 28 per cent coin- 
pleted la, Colo., $342,000, 65 per cent completed; Grand Junc- 
$242,000, 70 per cent completed; Alamosa, Colo., 
per cent completed and Salt Lake, Utah, $1,167,000, 


impleted. 
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Locom: sive Development Shown in Great Northern 


Exhibit 
which illustrate graphically the developments 
which have been made during the last half cen- 


ing sent over the line of the Great Northern for 
various points. They are the “William 
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Crooks No. 1,” which was the first engine brought into the state 
of Minnesota and which arrived on a river barge in 1861, and 
passenger locomotive No. 2500, which represents the latest type 
for passenger service. In connection with the exhibition, the 
Great Northern is offering a prize of $10 for the best amateur 
photograph of the two engines. More than 500 snapshots were 
taken at Grand Forks, N. D., Devils Lake and Minot, the points 
which have already been visited. 


Wage Statistics for September 


The Interstate Commerce Commission’s summary of the reports 
of Class I steam roads for September indicates that this is the 
first month, since January, 1923, in which the employment has 
failed to show an increase over the returns for the preceding 
month. The carriers reported 1,945,917 employees, a decrease of 
27,588 or 1.4 per cent as compared with the number reported for 
August, 1923, and an increase of 237,326 or 13.9 per cent over 
the returns for September, 1922. This large increase in employ- 
ment is due partly to the increased business of the year 1923 and 
partly to the fact that in September of last year the shopmen’s 
strike was still effective on many, roads. In the transportation 
(train and engine service) group the employment was greater in 
September, 1923, than in any month reported under the present 
classification of employees, which became effective. July 1, 1921. 


November Locomotive Shipments 


The Department of Commerce has prepared the following table 
showing November shipments of locomotives from the principal 
manufacturing plants, based on reports received from the individual 
establishments : 


Eleven months’ 
total Jan. to Nov. 
ie da 








Nov. Oct Nov. 7 ~ 
1923 1923 1922 1923 1922 
Shipments: 
a 270 295 144 2,680 862 
PRR 6 dts ih since acs oi . 29 15 15 180 202 
re ee re 299 310 159 2,860 1,064 
Unfilled orders 
(end of month) 
rear eee 656 915 1,501 
Pee 355). sha cum anne 35 62 118 oe 
SRE S4NsGnsonae eae 691 977 1,619 


Labor Board Decisions 


C. & A. OrperED To NEGOTIATE wiTH A. F, or L. Unions.— 
The Shop Employees’ Association of the Chicago & Alton, which 
was formed by the shop workers subsequent to the shopmen’s 
strike in 1922, has been ruled out by the Labor Board as the au- 
thorized representative of the shopmen on the road, and the Chicago 
& Alton has been ordered to negotiate changes in the shopcrafts 
agreement now in effect with the committee of the shop employees 
represented by System Federation No. 29 of the Railway Employees’ 
Department, American Federation of Labor. Of the 2,700 me- 
chanical department employees in the service of the Alton there 
are approximately 15 now in service who participated in the 
formation. of the association last year, according to testimony. 
In its decision, the board ordered that, if a question arises relative 
to the right of the Federated Shop Crafts to represent the shop 
employees on the Alton, arrangements shall be made to take a 
secret ballot to determine the wishes of such employees definitely. 
—Decision No. 2024. 


ELECTION OF EMPLOYEE REPRESENTATIVES UNDER LaABor Boarp 
Orpers.—In two addenda to previous decisions, the Railroad Labor 
Board has ordered that in case one or more of the interested parties 
in an election of employee representatives ordered by the board 
should decline to participate therein, the employees are neverthe- 
In one instance, the Gulf Coast Lines 


less entitled to an election. 
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and the Houston Belt & Terminal refused to participate in an 
election ordered by the board in Decision No. 1838 on petition ‘ 
of the’ Railway Employees’ Department of the American Federa- 
tion of Labor. The Great Northern also declined to participate 
in an election ordered by Decision No. 1947, also on petition of 
the Railway Employees’ Department of the American Federation 
of Labor. In both instances, the board has ordered that if the 
representatives of the road decline to assist in holding the elec- 
tion, the representatives of the employees who desire to participate 
in the election shall arrange the details of the ballot, giving due 
notice to any other organizations comprising employees of this 
class of the date of election and taking other precautions for a 
fair election—Addendum No. 1 to Decision No. 1838 and Ad- 
dendum No. 1 to Decision No. 1947. 


Court Decisions 


CoNSTRUCTION OF BoILER SAFETY APPLIANCE ActT.—In a fireman’s 
action for injuries from a fall caused by the shaker bar slipping off 
the lever, the Texas Court of Civil Appeals holds that under the 
Boiler Safety Appliance Act the railway company is under the 
absolute duty to keep the shaker bar in proper condition and safe 
to operate, so that it may be used by the employee without un- 
necessary peril to life of limb. No rule has been promulgated by 
the Interstate Commerce Commission as to how tight the shaker 
bar must fit over the end of the lever attached to the grates,-so 
that the railroad must exercise its common-law duty in selecting 
the appliance—Davis v. Callen (Tex. Civ. App.), 250 S. W. 305. 

DEDUCTION FROM WAGES FOR ABSENCE ON Exection Day.—The 
Illinois Supreme Court holds that the act of June 22, 1891, Section 
25, as amended (Hurd’s Rev. St. 1917, C. 46, Section 312), in 
so far as it forbids the employer to make deduction from an em- 
ployee’s wages because of his absence for two hours on election 
day for voting, deprives employers of their money and property 
without due process of law, and denies them the equal protection 
of the laws in violation of the state and federal constitutions, and 
is not a valid exercise of the police power as tending to promote 
the health, safety or morals of employees, or the public comfort, 
welfare, safety, or morals.—People v. Chicago, M. & St. P., 206 
Ill. 486, 138 N. E. 155. 

FEpERAL ASH Pan Act.—The Texas Court of Civil Appeals 
hold that in the requirement in the federal Ash Pan Act of ash 
pans which can be dumped or cleaned without the necessity of the 
employee going under the locomotive, the words “go under” are 
to be used in their popular sense, and a violation is not proved by 
showing that in closing the pan the employee’s body would be 
partially under the running board or the extension of the floor of 
the cab. Otherwise appliances would be required extending several 
feet beyond the rails, rendering them dangerous.—Fort Worth & 
D. C. v. Smithers (Tex. Civ. App.), 249 S. W. 286. 


Movement Started to Co-ordinate Study of Fuel 
Economy by the Railroads’ ~~ 


Co-cperative action on the part of all the railways looking 
toward a reduction in the annual fuel bill was anticipated at a 
joint meeting of the American Railway Association’s Committee 
on Fuel Conservation, of which F. H. Hammill, assistant general 
manager, Chicago & North Western, is chairman, and a committee 
of the International Railway Fuel Association, of which Eugene 
McAuliffe, special representative, Union Pacific, is the chairman. 

The most important action taken at this meeting, which was held 
at Chicago on December 19, related to the establishment of some 
central agency for consolidating a large part of the test work and 
fuel research relating to fuel economy that is now being indi- 
vidually undertaken by railways throughout the country. The 
plan recommended for adoption by the executives of the Ameri- 
can Railway Association would provide for the employment of a 
research director with necessary staff for the consideration of 
problems relating to railway fuel operating economies. The plan 
contemplates an immediate canvass of the present facilities and 
the measure of co-operation that may be obtained from the various 
existing laboratories now equipped and in position to carry on 
research work. It would also provide for the dissemination of 
the available information pertaining ‘o fuel and related operating 
economies as developed jin tests heretofore made by individual 
railways and educational institutions. 
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The railways have already achieved remarkable economies in 
fuel use as a result of the tests conducted by many railroads dur- 
ing recent years, but there is yet a vast amount of research work 
to be accomplished toward the attainment of maximum fuel 
economy. The several locomotive testing plants now available to 
the railways cannot be fully utilized until some such co-operative 
plan as now proposed is put into effect. The continuous use of 
one or more locomotive testing plants under these conditions would 
not only afford more authoritative information as to the value 
of certain devices and practices in relation to fuel economy 
than is now obtainable, but would obviate a large duplication of 
effort on the part of various railways that are now separately 
engaged in an investigation of the same devices and methods. 
The Interstate Commerce Commission does not now require the 
railways to use a uniform ratio in equating the quantities of fuel 
oil and coal burned as reported in the monthly operating statistics 
for Class I railways, so that at the present time there are wide 
variations in these reports to be accounted for. At the meeting 
on December 19 consideration was given to the steps that have 
already been taken by the International Railway Fuel Association 
and the American Railway Association’s committee on Fuel Con- 
servation toward the determination of a satisfactory ratio for this 
purpose and the presentation of this matter before the Bureau of 
Statistics of the Interstate Commerce Commission with the recom- 
mendation that this ratio be made compulsory for all railways re- 
porting’ quantities of oil consumed in terms of pounds of coal. 


MEETINGS AND CONVENTIONS 


The follcwing list gives names of secretaries, dates of next or regular 
meetings and places of meeting of mechanical associations and railroad clubs: 


Arr-BrakeE AssociaTIon.—F. M. Nellis, 
York City. 
AMERICAN RAILROAD MASTER TINNERS’, COPPERSMITHS’ AND PIPEFITTERS’ As- 
sociaTIon.—C. Borcherdt, 202 North Hamlin Ave., Chicago. 
AMERICAN Rattway AssociaTION, Division V.—MECHANICAL. V. R. Haw- 
thorne, 431 South Dearborn St., Chicago. 
Division V.—EguipmMent Parintinc Section.—V. R. Hawthorne, 
Chicago. 
Division VI.—PurcHaAses AND StorEs.—W. J. 

St., New York. 

AMERICAN RaiLway Toor ForeMeEn’s AssociaTion.—W. C. Stephenson, -At- 
lantic Coast Line, Rocky Mount, N. C 

AMERICAN SOCIETY OF MECHANICAL 
Thirty-ninth St., New York. 
W. Forty-third St., New York. 

AMERICAN SOCIETY FOR STEEL TrEATING.—W. H. Eiseman, 4600 Prospect 
Ave., Cleveland, Ohio. 

AMERICAN SOCIETY FoR TesTING Matertats.—C. L. Warwick, 1315 Spruce 
St., Philadelphia, Pa. 

ASSOCIATION OF RariLway ELectricaL ENGINEERS.—Joseph A. Andreucetti, 
C. & N. W., Room 411, C. & N. W. Station, Chicago, Ill 

CanaDIAN Rattway Cius.—W. A. Booth, 53 Rushbrook St., Montreal, Que. 
Next meeting January 8- A paper on Some Recent Notable Loco- 
motives, also some performance figures on three-cylinder locomotives, 
will be presented by James Partington, estimating engineer, American 
Locomotive Company. 

Car ForREMEN’s ASSOCIATION oF CuiIcaco.—Aaron Kline, 626 N. Pine 
Chicago, Ill. Meeting second Monday in month, except June, July 
and August, Great Northern Hotel, Chicago, III. 

Car ForEMEN’s ASSOCIATION OF St. Lovis.—Thomas B. Koeneke, 605 Fed- 
eral Reserve Bank Building, St. Louis, Mo. Meetings, first Tuesday 
in month at the American Hotel Annex, St. Louis. , 

CentTraL RarLway Cius.—H. D. Vought, 26 Cortlandt St., New York, N. Y. 

CHIEF INTERCHANGE Car INSPECTORS’ AND CAR FOREMEN’S ASSOCIATION.— 
W. P. Elliott, T. R. R. A. of St. Louis, East St. Louis, Ill. Ly 

CINCINNATI RatLway Cius.—W. C. Cooder, Union Central Building, Cin- 
cinnati, Ohio. . Meetings second Tuesday, February, May, September 
and November. 

INTERNATIONAL RAILROAD MASTER BLACKSMITHS’ AssocIATION.—W. J. Mayet, 
Michigan Central, 2347 Clark Ave., Detroit, Mich. . 

INTERNATIONAL RartLway Fuet AssociaTion.—J. B. Hutchison, 6000 Micht 
gan Ave., Chicago, IIl. 

INTERNATIONAL RAILWAY GENERAL ForEMEN’s ASSOCIATION.—William Hall, 
1061 W. Wabash St., Winona, Minn. 

Master BorLeRMAKERS’ AssociaTIon.—Harry D. Vought, 26 Cortlandt St. 
New York, N. Y. 

New Encranp RatLroap CLus.—W. E. Cade, Jr., 683 Atlantic Ave., Boston, 
fass. Next meeting January 8. Paper on Stores and Supplies will 
be presented by U. K. Hall, general storekeeper, Union Pacific. 

New York Rarrroap Crus.—H. D. Vought, 26 Cortlandt St., New York 
Meeting third Friday of each month except June, July and August 
at 29 West Thirty-ninth St., New York. ce eg 

NraGarRA FrontIER Car MeEn’s Assocration.—George A. J. Hochgreb, 629 
Brisbane Building, Buffalo, N. Y. ; 

Paciric Rattway Crius.—W. S. Wollner, 64 Pine St., San Francisco, Cal. 

Rattway Cius oF GREENVILLE.—G. Charles Hoey, 27 Plum St., Greenville, 
Pa. Meetings last Friday of each month, except June, July 2% 
August. ; ; 

Rartway Cuius or PitrsspurcH.—J. D. Conway, 515 Grandview Ave., Pitts 
burgh, Pa. Regular meetings fourth Thursday in month, except Jun® 
July and August, Fort Pitt Hotel, Pittsburgh. . — 

St. Lours Rattway Crus.—B. W. Frauenthal, Union Station, St. Louis, + ° 
Next meeting January 11. A paper on Locomotives will be presente 
by Grafton Greenough, Baldwin Locomotive Works. 


Room 3014, 165 Broadway, New 


Farrell, 30 Vesey 


EnGineEErRS.—Calvin W. Rice, W. 
Railroad Division, A. F. Stuebing, 23 


99 


Ave., 


TRAVELING ENGINEERS’ AssoctaTION.—W. O. Thompson, 1177 East Ninety 
eighth St., Cleveland, Ohio. of id Age 
Western Rartway Crus.—Bruce V. Crandall, 605 North Michigat “Tait 


Chicago. Meetings third Monday in each month, except June, J 
and August. 
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SUPPLY TRADE NOTES 








The Bucyrus Company, South Milwaukee, Wis., is preparing 
plans for an addition to its plant at Evansville, Ind. 

The Orton & Steinbrenner Company, Chicago, has completed an 
addition to its works at Huntington, Ind., which will double the 
output of the company. 

Dwight E. Robinson has been appointed manager of railway 


sales department for Toch Brothers, Inc., 110 East Forty-second 
street, New York City. 


The Bethlehem Shipbuilding Corp., Ltd., Union plant has re- 


moved its city sales offices to 1000 Matson building, 215 Market 
street, San Francisco, Cal. 
J. G. Aye, general foreman of the Southern Pacific at Fresno, 


al., has been appointed a service engineer of the Franklin Rail- 
Supply Company, Inc., New York. 


Fallon Railroad Supply Company, St. Louis, Mo., has 
beer inted representative in the southwestern territory for the 
Burden Iron Company Railroad and Steamship Division, St. Louis. 

Wil \. Smith, editor and publisher of the Railway Review, 


died at Evanston, IIl., on November 29, at the age of 74, 
nly a few months to complete a half-century as pub- 
paper. 


arrar has been appointed district manager of the 
Pay Harnischfeger Company, Milwaukee, Wis. Mr. Far- 
rar’s juarters are at 605 Stephen-Girard building, Philadel- 


nd 50 Church street, New York City. 


x 


Ristine, sales manager of. the railroad motor coach 
Service Motor Company, with headquarters at 
has resigned to become assistant vice-president of 


Company, with headquarters at Chicago. 


divis1 or tne 


Wal nd 


ht has resigned as railroad representative with Paul 

c., with headquarters in Chicago, to become manager 

id sales department of the B. F. Nelson Manufactur- 

ing ( ny, Minneapolis, Minn., manufacturers of roofing, in- 
tit waterproofing materials, 


TI C Company, New York, announces that it has acquired 

lusive United States rights for the manufacture and sale 

imited travel type roller side bearing, under any and all 
nted to E. A. Laughlin, Oregon, IIl., and previously 
Standard Coupler Company. 


Hendricks Commercial Register, New York, heretofore owned 
) lly Publishing Company of London, England, will be 
taken r on January 1, 1924, by MacRae’s Blue Book Company, 


Chica soth books will continue as at present. 

The B. Wilson Company, St. Louis, Mo., composed of H. B. 
Wilsor nd J. M. Shea, who have represented the Mahr Manu- 
lacturi ompany in that city for the last two years, has recently 
been additional territory extending along lines of various 
railroa ut of St. Louis and including Kansas City. 

T 


xton, railway sales manager of the H. H. Robertson 
ith headquarters at Chicago, has also been appointed 
nager, with the same headquarters, succeeding H. F. 
deceased. Mr. Sexton will continue as manager of 
; in conjunction with his work as district manager. 





Parish, who has been president of the Lima Locomo- 
Inc., since 1918, has resigned to devote his entire at- 
American Arch Company, Inc., of which he is also 
He will, however, remain on the executive committee 
ler company. J. S. Coffin has been elected president of 
comotive Works to succeed Mr. Parish. 


dler Company, Rochester, N. Y., makers of glass- 
nilk tank cars, has appointed H. A. Stuart, manager 





of the : created milk transportation division, with headquar- 
ters at hester, N. Y. This company has inaugurated a system 
= leasin that the dairyman is not obliged to purchase the glass- 
ined mi nk car used in transporting milk in bulk, but may 
lease it period of time at a fixed rental, and at the end of 
this peri 


either purchase the car outright or renew the lease. 
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The National Malleable Castings Company, Cleveland, Ohio, 
will change its corporate name in the near future to the National 
‘Malleable & Steel Castings Company. The corporation now has 
shops in operation at Cleveland, Ohio; Sharon, Pa.; Toledo, Ohio; 
Indianapolis, Ind.; East St. Louis, Ill.; Chicago, and Melrose Park, 
near Chicago. There will be no change in the officers or personnel 
of the corporation and the change in name is to be made to cover 
the scope of its steel castings production. 


The Stewart Manufacturing Corporation, Chicago, has taken 
over the properties of the Jerome-Edwards Metallic Packing Com- 
pany, Chicago, and George C. Jerome, president of the Jerome- 
Edwards Metallic Pack- 
ing Company, has been 
appointed manager of the 
railroad department of 
the Stewart Manufactur- 
ing Company, with head- 
quarters at Chicago. He 
was born on November 
10, 1865, at Port Huron, 
‘(Mich., and entered the 
metallic packing business 
in 1884 with the C. C. 
Jerome Company, which 
was organized by his 
father. He held numer- 
ous positions in the plant 
and was traveling repre- 
sentative for the company 
when he took over the 
control of the business. 
In 1903 he organized the 
Jerome & Elliott Com- 
pany at Chicago and in 
1913 purchased the interest of Mr. Elliott and organized the 
Jerome-Edwards ‘Metallic Packing Company at Chicago. 





G. C. Jerome 


James H. Waterbury, for twelve years resident manager of 
Pratt & Lambert, Inc., Buffalo, N. Y., died on December 8, at the 
3uffalo General Hospital, following a brief illness. Mr. Water- 
bury was born in Brooklyn, N. Y., on January 1, 1881. After 
completing school in his native city, he attended a private school 
near Philadelphia, Pa. He began his business career in the New 
York office of Pratt & Lambert, Inc., in January, 1898. Two years 
later he went to Buffalo as assistant resident manager and since 
1911 served as resident manager. 


A. E. Ostrander, formerly in charge of engineering for the 
American Car & Foundry Company, who has been on a leave 
of absence since early in 1922, has returned to work and on 
December 17 was trans- 
ferred to the sales or- 
ganization with the title 


of assistant vice-presi- 
dent and with head- 
quarters at New York 
City. Mr. Ostrander is 
in charge of the mis- 
cellaneous sales depart- 
ment and _ will also 
handle special sales 
duties as may be as- 
signed. He was born 
in New Haven, Conn., 
and began his’ career 
with the New York, 
New Haven & Hart- 


ford, serving in various 
capacities in the operat- 
ing and mechanical de- 
partments of that road. 
He later eritered the 


a service of Cornelius Van- 
derbilt in New York City, and from there went with the mechani- 


cal department of the Standard Steel Car Company at Pittsburgh. 
In 1903 he came to the New York office of the American Car & 
Foundry Company, serving successively as draftsman, estimator, 
chief estimator and assistant mechanical engineer. In 1915 he was 





A. E. Ostrander 


appointed mechanical engineer and in 1918 general mechanical 
engineer, with headquarters in New York. 






















































































Shes 0 


The Compagnie Belgo-Mandchoue de Commerce, 39 Kitaiskaja, 
Harbin, Manchuria. is a large contractor for the Chinese Eastern 
Railway, and buys various materials for the road. It wants the 
names of American firms that can supply the following: Spare 
parts for railway cars and locomotives; tools for use on railways, 
hand tools for metal working, also wood working tools, and other 
miscellaneous tools; shovels; axes; iron pipes; copper pipes; valve 
cocks; pumps; bolts, nuts, etc.; merchant iron, sheet iron, cor- 
rugated iron; tool steel; builders’ hardware, wire nails, also iron 
nails; electrical appliances; paints and varnish; railway scales and 
railway supplies, also a number of other products. 


The Cincinnati-Bickiord Tool Company, Cincinnati, Ohio, with 
the beginning of the New Year, announces the commencement of 
the second half century of its business life. This company was 
incorporated on January 2, 1874, and since that time has been 
continuously engaged in the manufacture of drilling machinery. 
At the beginning of its history, it employed a working force of 
ten men. This has increased to 550 at the present time. It has 
in turn occupied four shops, each one larger than its predecessor, 
before the present plant was built in 1909. This is said to be the 
largest plant in the world devoted exclusively to building metal 
drilling machinery. Engraved announcements of its semi-centennial 
amniversary have been issued by August H. Tuechter, president 
of the company. 


L. G. Plant has been appointed assistant to the president of the 
National Boiler Washing Company, Railway Exchange building, 
Chicago. Mr. Plant was born at Minneapolis, Minn., in 1885 and 
was first employed by the 
Baldwin Locomotive 
‘Works as a special ap- 
prentice and as a boiler- 
maker apprentice on the 
Southern Railway. He 
studied at the Univer- 
sity of Virginia and at 
Stevens Institute of 
Technology from which 
he received the degree 
of mechanical engineer 
in 1909. He then en- 
tered the employ of the 
Southern Pacific — lines 
as a student of opera- 
tion. Later he was em- 
ployed as a mechanical 





engineer on a_ subsidi- 
ary of the Southern 
Pacific in charge of 
equipping the railroad ee 


for the use of fuel oil. 

and in 1913 was appointed superintendent of fuel service for the 
Southern Pacific Lines in Texas and Louisiana. In 1914 he was 
appointed fuel engineer on the Seaboard Air Line, which position 
he held until 1918. Shortly after the Division of Finance and 
Purchases of the Railroad Administration was organized at Wash- 
ington, he was made progress engineer and chief clerk to the mana- 
ger of the procurement section. In March, 1920, Mr. Plant joined 
the staff of the Railway Mechanical Engineer as an associate 
editor and a year later he went to the Railway Review in the 
same capacity. On December 30, 1922, he was appointed to the 
position of editor of the Railway Review. Mr. Plant has given 
particular attention to locomotive fuel and terminal problems and 
is the author of a number of articles and papers on these and other 
subjects. 

Joseph F. Farrell, general manager of the Nathan Manufactur- 
ing Company for the past seven years, has been appointed vice- 
president; Alfred Nathan, Jr., secretary, has been elected treas- 
urer, and Edwin F. Wallace has been elected secretary, all with 
headquarters at New York. Mr. Farrell entered railroad service 
in December, 1889, as a clerk on the Lake Shore & Michigan 
Southern. In September, 1906, he became chief clerk in the pur- 
chasing department of the Lake Erie & Western. In April, 1907, 
he was appointed assistant purchasing agent of the Michigan Cen- 
tral, and in September, 1907, became purchasing agent of that rail- 
road. Mr. Farrell left the railroad field in July, 1912, to become 
vice-president of the American Materials Company, and in Au- 
gust, 1916, was appointed general manager of the Nathan Manu- 
facturing Company. 
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Stephen C. Mason, secretary and director of the McConway 
& Torley Company, Pittsburgh, Pa., who served as president 
of the National Association of Manufacturers from 1918 to 
1921, died on December 
12 at his home in Pitts- 
burgh from dilation of 
the heart. He had been 
ill for about six weeks. 
Mr. Mason was born in 
Fairlee, Vt., on Febru- 
ary 1, 1861, and was 
educated in the common 
school and at Orford 
(N. H.) Academy and 
Newbury (Vt.) Semi- 
nary. He began his 
business career with the 
Connecticut & Pas- 
sumpsic Railroad at 
Lyndeville, Vt., in 1880, 
serving with that com- 
pany until 1888, when 
he resigned to go with 
the _ Interstate Com- 
merce Commission at 
Washington, with which 
he served in various capacities until as assistant statistician he 
was in charge of the compilation and publication of the commis- 
sion’s statistics of railways in the United States. He gave up this 
position in 1896 to go to the McConway & Torley Company, where 
he served in various capacities and at the time of his death was 
secretary and director of that company. He was vice-president 
from Pennsylvania of the National Asseciation of Manufacturers 
and then became president. He was also vice-president of the 
Steel Founders’ Society cf America, executive member of the Rail- 
way Business Association, also a member of the National Indus- 
trial Conference Board, member of the Chamber of Commerce of 
Pittsburgh and chairman of the finance committee of the Railway 
Club of Pittsburgh. 





S. C. Mason 


Frank C. Pickard has been elected vice-president of the Tal- 
mage ‘Manufacturing Company, Cleveland, Ohio. Mr. Pickard 
was born on September 20. 1880, at Trenton, Mich., and entered 
railroad service as a mes- 
senger boy at the age of 
14 on the Chicago, Ham- 
mond & Western at 
Hammond, Ind. At Bed- 
ford, Ind., on the South- 
ern Indiana, he finished 
two years’ apprenticeship 
at the machinist trade 
and entered the road 
service as a fireman and 
engineman. After leav- 
ing that service, he 
worked on various west- 
ern railroads until 1905, 
when he entered the serv- 
ice of the Pere Marquette 
as a machinist and served 
as machine foreman, 
erecting foreman and 
shop superintendent. In 
1908 he left the Pere 
Marquette to go as mas- 
ter mechanic on the Mississippi Central and in 1909 went to the 
Cincinnati, Hamiiton & Dayton as master mechanic of tlie In- 
dianapolis and Springfield division. During this period he wa 
elected president of the International Railway General Foremens 
Association and served for two terms. In 1911 Mr, Pickard was 
appointed master mechanic of the Saginaw district of the Pere 
Marquette and in 1912 entered the service of the Delaware, Lacka- 
wanna & Western as division’ master mechanic at Buffalo, N. Y. 
He was a contributor to railroad clubs and technical journals om 
mechanical subjects. During this time he served as president © 
the Central Railway Club and as a member of the executive com 
mittee of the Niagara Frontier Car Inspection Association e 
resigned from the Delaware, Lackawanna & Western on "ecet 
ber 1 to enter his present connection. 





F. C. Pickard 
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TRADE PUBLICATIONS 





EQUIPMENT AND SHOPS 











Aix Hoists.—Hanna patented air hoists and I-beam trolleys are 
fully described and illustrated in catalog No. 14, recently issued 
by the Hanna Engineering Works, Chicago. 


cTric Motors.—“Electric Motors—How to Choose and Use 
Them,” is the title of an interesting 32-page brochure recently 


by the Reliance Electric & Engineering Company, Cleve- 


issued DY 


land, ( )] i0. 


THREADING Macuines.—The Geometric Tool Company, New 
Haven, Conn., has issued a 38-page illustrated brochure describing 


its Geometric threading machines, which are built in % in., 3% in. 
and | in. sizes. 

CrANES.—Two new booklets, Nos. N-1346 and N-1387 
(O-2057), illustrating and describing power house and _ other 


set handling cranes have been issued by the Whiting Corpora- 
ti n, Harvey, [1]. 


Brass Goops.—Hose couplings, nozzles, clamps, valves, sill 
other brass accessories are described and illustrated in 
a neatly arranged catalogue recently issued by the Schlangen 
B ompany, Chicago, 


ae 1 
COCKS aNd 


GINE TENDER CoNNECTIONS.—Bulletin No. 42, containing in- 


teres statistics and test data, has recently been issued by the 
Barco Manufacturing Company, Chicago, describing its 3V type 
engine tender connections for steam, air, oil and water. 

WroucGHt Prpr.—Seven reports covering unusual accidents, 


how the great strength, uniformity and durability of Na- 
ipe, are contained in a booklet entitled, “Seven Wonders 
Pipe,” recently issued by the National Pipe Com- 
Pa: 





VVI 19nNT 


pany, Pittsburgh, 


A 63-page illustrated booklet covering the sub- 


ject of insulation of high temperature apparatus, such as is used 
by almost all industries—steam lines and equipment, ovens, fur- 
naces, stills, cookers, kettles, sterilizers, etc-—and describing the 
peculiar qualities of Nonpareil high pressure covering, blocks and 
cement for high temperature insulation, has recently been issued 
by the Armstrong Cork & Insulation Company, Pittsburgh, Pa. 
M The Westinghouse Electric & Manufacturing Com- 
pany t Pittsburgh, Pa., has issued a 24-page illustrated book- 
let tled, “A Material of Endless Possibilities,” containing in- 


out Micarta and the many uses to which it has been 
dicating the possibilities for other applications. Some 
of th lucts for which Micarta is already used are bushings, 
geal ets, handles, insulators, pinions, pulleys, washers, etc. 
S The Westinghouse new model multiple retort under- 
feed stoker is described and fully illustrated in a 14-page brochure 


ued by the Westinghouse Electric & Manufacturing 


Comy Philadelphia, Pa. It shows the results they have ob- 
taines is line after thirty-five years’ experience in the design 
and 1 ture of combustion equ'pment. The stoker is built 
in all and sizes to meet the specifications for industrial and 


n requirements. 


) SPEED TRANSFORMERS.—William Ganschow, president 
iam Ganschow Company, Chicago, is editing a new 

gears and speed transformers, which will be com- 
ned the forthcoming Ganschow general catalog No. 100. 
The 4 e of the handbook is to afford the user of gears and 


speed formers easy access to formule and data regarding 
their and use. It contains much data that is usually found 
only i eral engineering handbooks. Aside from the formule 
and d rtinent to gears and speed transformers, it also con- 
tains information that is useful in the designing of ma- 
cain which they may be applied. There are also tables 
sh 


ength and weight of materials, trigonometric functions, 
rmule, decimal equivalents, wire and sheet metal 
gage standard screw threads, together with other miscel- 


lane ‘mation. Being combined with the general Ganschow 
catali brings together in cne volume all the information 
neces r the design or specifications of gears or gearing for 
any | and shows complete lists for all products, which are 
regu] 


nufactured by the Ganschow Company. 





Locomotive Orders 


THE TEXAS-MEXICAN has ordered from the Baldwin Locomo- 
tive Works a 4-6-0 type locomotive. 


THE Mosite & Onto has ordered two 4-6-2 type locomotives 
from the Baldwin Locomotive Works. 


THE ALABAMA & VICKSBURG has ordered three 4-6-2 type loco- 
motives from the Baldwin Locomotive Works. 


THE SAN Joaguin & EASTERN has ordered one Prairie type 
locomotive from the Baldwin Locomotive Works. 


THE ARGENTINE STATE RatLway has ordered five 2-8-2 type 
locomotives from the Baldwin Locomotive Works. 


THE ToLepo, ANGoLA & WESTERN has ordered one 2-8-2 type 
locomotive from the American Locomotive Company. 


THE SOUTH MANCHURIAN RaiLway has ordered five 2-8-2 type 
locomotives from the American Locomotive Company. 


THE DELAWARE, LACKAWANNA & WEsTERN has ordered 10 
2-8-2 type, 10 4-6-2 type and 5 4-8-2 type locomotives from the 
\merican Locomotive Company. The 2-8-2 type will have 28 by 
32 in. cylinders and a total weight in working order of 357,000 
lb.; the 4-6-2 type will have 25 by 28 in. cylinders and a total 
weight in working order of 297,000 lb.; the 4-8-2 type will have 
28 by 30 in. cylinders and a total weight in working order of 


370,000 Ib. 
Freight Car Orders 


THE CHESAPEAKE & OHIO will build 25 caboose cars in its 
own shops. 


THe PHILADELPHIA & READING will build 20 eaboose cars in 
its own shops. 


THE Cunicaco & ALTON has ordered 


Pullman Company. 


250 box cars from the 


THE SEABOARD AiR LINE has ordered 25 caboose cars from the 
Magor Car Corporation. 


Tue LoutsviL_e, HENDERSON & St. Louis has ordered 3 bayyage 
and mail cars, 2 coaches and 2 smoking cars from the American 
Car & Foundry Company. 


THE Gutr Coast JLINES has ordered 4 coaches, 2 partition 
coaches, 2 baggage and 2 baggage and mail cars from the Ameri- 
can Car & Foundry Company. 

THE Battimore & Onto has ordered 500 hopper cars from the 
Pressed Steel Car Company and 500 box cars from the American 
Car & Foundry Company, the railroad reserving the right to fur- 
nish some of the trucks. 


Tue Paciric Fruit Express Company is placing orders for 
the building of 3,057 new refrigerator cars for delivery prior to 
the peak of the 1924 season. It is estimated the cost of the new 
cars will be about $10,000,000. 


THe ALABAMA & VicksBuRG has ordered 100 gondola cars ot 
50 tons’ capacity from the American Car & Foundry Company, 
and 200 box cars of 40 tons’ capacity and 100 flat cars of 50 tons’ 
capacity from the Chickasaw Shipbuilding Company. 


THE SouTHERN RAILway, reported in the December Railway 
Mechanical Engineer as having ordered 1,000 box cars from the 
American Car & Foundry Company, has increased the order 2,000 
cars, making a total of 3,000 cars ordered from the American Car 
& Foundry Company. 


Machinery and Tools 


Tue Cuicaco, Burtincton & Quincy has placed an order for 
2 car wheel borers. 


Tue New York, New Haven & Hartrorp has placed an order 
for a car wheel borer. 


Tue Denver & Rio GRANDE WESTERN has ordered a 90-in. 
wheel quartering machine. 
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Tue New York CENTRAL has placed an order for a 14-in. 
engine lathe and for a 42-in. journal iathe. 


THe NoRTHWESTERN PAciric has ordered a 15-ton electric 
traveling crane from the Whiting Corporation. 


THE Pere MARQUETTE has ordered eight jib cranes of from one 
to six tons’ capacity from the Whiting Corporation. 


THE WasasH has ordered one 22-ton 8-wheel standard gage 
locomotive crane from the Orton & Steinbrenner Company, 
Chicago. 


Shops and Terminals 


WasasH.—This company plans the construction of a 20-stall 
brick roundhouse at St. Thomas, Ont. 


Kansas City SouTHERN.—This company will construct a two- 
story office building at its shops at Pittsburg, Kan. 


New York, Cuicaco & St. Louis—This company will con- 
struct a one-story machine shop at Conneaut, Ohio, at a cost of 


$40,000. 


CENTRAL oF GECRGIA.—This company plans the reconstruction 
of a portion of its car shops at Savannah, Ga., recently destroyed 
by fire with a loss reported to be $500,000. 


SoUTHERN.—This company has authorized Dwight P. Robinson 
& Company, Inc., to design and construct extensive additions to 
its shops at Birmingham, Ala. The work includes locomotive 
repair shops, boiler and smith shop, car repair sheds, mill shop, 
power plant and other buildings. 


CHESAPEAKE & OunI0.—This company has awarded a contract 
to Joseph E. Nelson & Sons, Chicago, for the construction of 
water treating plants at Moorehead, Ky., Olive Hill, Hurricane, 
W. Va., and Sproul. The company also plans the construction 
of a roundhouse and machine shop at Ironton, Ohio. 


GALVESTON, HarrispurG & SAN ANTONIO-SOUTHERN PACIFIC.— 
This company Will construct an addition to its engine terminal at 
San Antonio, Tex., with the company forces at a cost of $80,000, 
including boiler washing plant and enlargement of roundhouse by 
the construction of three additional engine stalls and the extension 
of the existing six stalls, 47 ft. 


ATCHISON, ToPEKA & SANTA FE.—This company has authorized 
the construction in 1924 of the following units in expansion of 
the terminal facilities at San Bernardino, Cal.: A boiler shop 
with tank shop and stripping pit, 600 ft. by 160 ft., to cost $900,000, 
with mechanical equipment; extension of erecting bay of loco- 
motive shop: installation of a new transfer table; extension of 
the present machine shop, 200 it. by 196 ft. Of the appropria- 
tion of $2,800,000, $600,000 will be spent this year. A contract 
has been awarded to Joseph E. Nelson & Son, Chicago, for the 
construction of an apprentice school building at San Bernardino, 
Cal., to cost $30,000. 


BaLtimorE & OHIO.—This company has awarded a contract to 
the American Water Softener Company, Philadelphia, for water 
softener equipment in treating plants at North Dayton, Ohio, Troy, 
Old River Junction, Lima, Deshler, Rosford and Fairmount, 
W. Va. The contract the construction of buildings, tank 
foundations and the installation of piping and all machinery at 
Troy, Old River Junction, Lima, Deshler and Rosford has been 
awarded to Joseph E. Nelson & Sons Company, Chicago. Con- 
tracts have also been awarded to the Pittsburgh-Des Moines Steel 
Company, Pittsburgh, Pa., for the construction of water treating 
plants at Tontogany, Olio, Wapakoneta, Ohio, and Twin Creek, 
Ohio. 


ILLINOIS CENTRAL.--This company has prepared plans for the 
construction of additions to its shops and yards at Evansville, 
Ind., to cost approximately $1,000,000, and has awarded contracts 
to the Drumm Construction Company, Chicago, for the construc- 
tion of a concrete pit and scale house at Harahan, La., and to 
the Howlett Construction Company for the construction of a 300- 
ton reinforced concrete coaling station at Gilman, IIl., and a con- 
tract to Joseph E. Nelson & Sons, Chicago, for the construction 
of a water treating plant and pumping station at Powderly, Ky. 
The company also plans the construction of a locomotive shop, 
roundhouse and oil station at Sioux City, Iowa, to cost approxi- 
mately $500,000. 


for 
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General 


F. T. Quinlan has been appointed engineer of tests of the New 
York, New Haven & Hartford, with headquarters at New Haven, 
Conn. 


C. L. Peterson has been appointed general supervisor of power 
stations of the New York, New Haven & Hartford, with head- — 
quarters at New Haven, Conn. 


F. E. Ballda has been appointed assistant to the mechanical 
manager of the New York, New Haven & Hartford, with head- 
quarters at New Haven, Conn. 


H. P. Hass has been appointed office assistant to the mechanical 
manager of the New York, New Haven & Hartford, with head- 
quarters at New Haven, Conn. 


R. W. Hunt has been appointed fuel supervisor of the Atchison, 
Topeka & Santa Fe, Coast lines and the Grand Canyon Railway, 
with headquarters at Los Angeles, Cal. 


W. B. SHELTON, motive power inspector of the Altoona works 
of the Pennsylvania System, has been appointed motive power 
inspector of the Monongahela division, with headquarters at 
Uniontown, Pa. 


Siras D. ZwicHT, whose appointment as general mechanical 
superintendent of the Northern Pacific with headquarters at St. 
Paul, Minn., was announced in the December issue of the Railway 
Mechanical Engineer, was 
born on May 23, 1867, at 
LaCrosse, Wis. He at- 
tended elementary school 
and business college and 
entered railway service in 
May, 1866, on the Chi- 
cago, Burlington & 
Quincy. In June, 18% 
he entered the service of 
the Northern Pacific as 
a locomotive fireman on 
the Dakota division and 
has since remained cot- 
tinuously in the service 
of the Northern Pacific 
He was later promoted 
successively to  locom- 
tive engineer, road fore 
man of engines, maste! 
mechanic, general mastef 
mechanic, assistant to tht 
mechanical superit 
tendent, mechanical superintendent and acting general mechanic? 
superintendent, which position he held at the time of his recet! 
promotion to general mechanical superintendent. ‘ 








S. D. Zwight 


E. Getzer has been appointed mechanical engineer of tlt 
Chicago, Great Western, with headquarters at Oclwein, Iowa 
Mr. Gelzer was born in London, England, and educated in th 
Berlin Polytechnic Institute, Berlin, Germany. He served hify 
apprenticeship with the Borsig Locomotive Works and the Black 
head Locomotive Works, Berlin, and in 1915 entered the empl i 
of the Bethlehem Steel Company as a designer of machiner! 
He then became a designer of locomotives and enginehout 
equipment on the Pennsylvania and subsequently served “§> 
enginehouse foreman at Fort Wayne, Ind., and motive pow’>” 
inspector, North Western region. In 1921 he entered the emplo/ 
ef the Illinois Central as leading draftsman, locomotive depatt 
ment. During the war he was with the 13th Engineers in Fran 
and later attached to the Interallied Commission for the inspe 
tion of German material. Mr. Gelzer is a member of the Amet'fy 
can Society of Mechanical Engineers and the American Associ) 
tion of Engineers. 




















J. C. McCuttoucH has been promoted to assistant to the genet 
manager of the Central region of the Pennsylvania with he 
quarters at Pittsburgh, Pa., Mr. McCullough was born on Aust 
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31, 1865, at Deersville, Ohio. He entered railway service on Sep- 
tember 9, 1881, as a snop laborer on the Pittsburgh, Cincinnati, 
Chicago & St. Louis, now a part of the Pennsylvania, at Denni- 
son, Ohio. Two years later he was promoted to machinist’s helper 
and in 1884 to loccmotive fireman. From 1887 to 1898 he served 
as locomotive engineer and on April 1 of the latter year was pro- 
moted to assistant road foreman of engines. On January 1, 1901, 
he was promoted to road foreman of engines, a year later being 
promoted to trainmaster. On March 1, 1910, Mr. McCullough was 
promoted to division superintendent and on April 16, 1919, to 


general superintendent of the Eastern Ohio division of the Central 
region with headquarters at Pittsburgh, Pa. He was serving in 
this capacity at the time of his recent promotion to assistant to 
the general manager of the Central region. 

WiLLIAM L. BEAN has been promoted to assistant mechanical 


manager of the 


New York, New Haven & Hartford. Mr. Bean 


nuary 3, 


was born on J: 1878, and was graduated from the 
University of Minnesota 
in 1902, having completed 
the course in mechanical 
engineering. He imme- 
diately entered the service 
of the Northern Pacific 
as a special apprentice 
and served in that capac- 
ity until late in 1904. On 
January 1, 1905, he be- 
came a gang foreman for 
the Atchison, Topeka & 
Santa Fe. In 1906 he 
was promoted to locomo- 
tive inspector and in 1908 
to machine shop foreman. 
The following year he 
became division foreman 
and a few months later 
motive power assistant. 
In 1911 he was appointed 
bonus supervisor and held 
that position until early 
Bean was out of railroad service then until July, 
1916, when he entered the service of the New York, New Haven 
& Hartford as an analyst in expenses and methods. In 1917 he 
was promoted to assistant to the chief mechanical superintendent 
and in 1918 to mechanical assistant, which position he held at the 
time of his recent promotion. 





W. L. Bean 


in 1912 


B. B. Miner has been appointed mechanical engineer of the 
Missouri-Kansas-Texas with headquarters at Parsons, Kan. Mr. 


Milner was born on November 5, 1881, at Hartford, Kan. In 


1899-1900 he worked in 
the Parsons shops of 
the Missouri - Kansas - 
Texas, and then entered 
Purdue University, from 
the mechanical engineer- 
ing school of which in- 
stitution he was graduated 
in 1904. Thereupon he 
entered the service of the 
Pennsylvania as a special 
apprentice at Altoona 
Works. He later worked 
in the test department 
and on special investi- 
gations. In 1908 he en- 
tered the cffice of the 





general manager at 
Philadelphia to engage 
in various betterment 


studies. In 191] he was 
appointed assistant master 
mechanic of the com- 


B. B. Milner 


Pany’s subsidiary, the Philadelphia, Baltimore & Washington. In 
1913 ie was appointed special engineer on the staff of the senior 
vice-president of the New York Central. He was subsequently 
appoir 


engineer of motive power and during the regime of 
ad Administration acted as chief mechanical engineer. 
rmination of federal control he was appointed engineer 
power and rolling stock. In 1920 he joined the staff 
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At the 
of mot 
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of Sale & Frazer, Ltd., Tokyo, Japan, and later practiced in a 


private capacity as a consulting engineer in that city. Lately 


Mr. Milner has been practicing as a consulting engineer in New 
York. 


P. L. Grove has been promoted to general superintendent of the 
Michigan division of the Pennsylvania, with headquarters at Grand 
Rapids, Mich. Mr. Grove was born on October 3, 1878, at 
Altoona, Pa. He entered 
railway service on May 
1, 1894, as a messenger 
in the Altoona shops of 
the Pennsylvania and 
two years later was pro- 
moted to machinist ap- 
prentice. In 1899, he was 
promoted to machinist on 
special assignments, being 
promoted to inspector at 
the Columbia shops of the 
Philadelphia division in 
February, 1902. Mr. 
Grove was promoted to 
foreman of the State Line 
shops of the Bedford 
division in October, 1904, 
and in July, 1905, was 
again promoted to assist- 
ant master mechanic of 
the Altoona machine 
shop. He was promoted 
to assistant engineer of motive power of the Northern division, 
with headquarters at Buffalo, N. Y., in September, 1910. In Sep- 
tember, 1917, he was promoted to superintendent of the Delaware 
division of the Philadelphia, Baltimore & Washington with head- 
quarters at Wilmington, Delaware, and in February, 1920, was 
transferred to the New York division, with headquarters at Jersey 
City, N. J., which position he was holding at the time of his recent 
promotion. 





P. L. Grove 


Master Mechanics and Road Foremen 


C. C. Hamitton has been appointed master mechanic of the 
Canton Railroad, Baltimore, Md. 


G. W. CuYLER, master mechanic of the Chicago, Rock Island & 
Pacific at Herington, Kan., has been transferred to Horton, Kan. 


SAMUEL RUSSELL has been appointed division master mechanic 


of the Boston & Albany, with headquarters at West Springfield, 
Mass. 


W. E. Scott has been appointed assistant road foreman of 


engines of the Seaboard Air Line with headquarters at Hamlet, 
n. <. 


J. U. Howie has been appointed assistant road foreman of 
engines of the Seaboard Air Line with headquarters at Howells, 


Ga. 


A. E. McMILtan, master mechanic of the Baltimore & Ohio at 


Dayton, Ohio, has been appointed ‘istrict master mechanic with 
headquarters at Wheeling, W. Va. 


T. W. McCartLey, master mechanic of the Chicago, Rock Island 
& Pacific at Horton, Kan., has been transferred to Cedar Rapids, 
Iowa, succeeding C. B. Daily, promoted. 


T. C. O’Brien, general foreman of the Baltimore & Ohio at 
Lima, Ohio, has been promoted to master mechanic of the Toledo 
division, with headquarters at Dayton, Ohio. 


Car Department 


T. R. WiLtiaMs has been appointed assistant to the master car 
builder of the Northern Pacific, with headquarters at St. Paul, 
Minn. 


J. B. Git_tum has been appointed car foreman of the Baltimore 
& Ohio at Keyser, W. Va., succeeding O. G. Stanley who has 
been promoted. 


D. L. WINKLEPLECK has been appointed assistant general car 
foreman, and A. E. Tufts and W. S. McClung, assistant car fore- 
men of the Chicago, Rock Island & Pacific, with headquarters 
at Cedar Rapids, lowa. 

















Shop and Enginehouse 


©. G. STANLEY has been promoted to superintendent of shops 
of the Baltimore & Ohio, with headquarters at Keyser, W. Va. 


J. R. Lancaster has been appointed superintendent of the 
Scranton, Pa., locomotive shops of the Delaware, Lackawanna & 
Western. 


A. W. MILLER, general locomotive foreman of the Washington 
shops of the Baltimore & Ohio, has been transferred as general 
foreman to Lima, Ohio. 


CHarLes S. Taytor, master mechanic of the Atlantic Coast 
Line, with headquarters at Wilmington, N. C., has been appointed 
shop superintendent of the Emerson shops, with headquarters at 
Rocky Mount, N.C. Mr. 
Taylor was born on Jan- 
uary 7, 1886, at Wilming- 
ton, N. C. He is a grad- 
uate. of grammar school 
and of McGuire’s, Rich- 
mond, Va. He entered 
the employ of the Atlan- 
tic Coast Line on August 
26, 1902, as a machinist 
apprentice. From Sep- 
tember 4, 1906, until 
June 1, 1909, he served 
as a machinist, on the lat- 
ter date being promoted 
to roundhouse foreman, 
with headquarters at 
Rocky Mount. On Oc- 
tober 1, 1909, he was 
transferred as foreman to 
Richmond, Va.; January 
1, 1911, transferred to 
Florence, S. C., as round- 
house foreman: March 18, 1912, promoted to general foreman at 
Wilmington, and on January 1, 1918, promoted to master mechanic, 
as above noted. 





Charles S. Taylor 


F. G. CASLER, acting assistant road foreman of engines, has been 
appointed road foreman of engines of the Grand Rapids division 
of the Pennsylvania System, succeeding E. C. Gordon. 


E. A. BURCHIEL, assistant road foreman of engines of the 
Toledo division of the Pennsylvania System, has been appointed 
road foreman of engines of the Ft. Wayne division, succeeding 


O. E. Maxwell. 


C. A. WuitTE, master mechanic of the Atlantic Coast Line, with 
headquarters at Waycross, Ga., has been appointed shop super- 
intendent, with the same headquarters, succeeding F. P. Howell. 
Mr. White was born at 
Montgomery, Ala., March 
12, 1887. From Septem- 
ber, 1904, to November. 
1908, he was a machinist 
apprentice on the Atlan- 
tic Coast Line, subse- 
quently serving as a ma- 
chinist on the Missouri- 
Pacific at Little Rock, 
Ark.; the Southern at 
Selma, Ala.; the Mobile 
& Ohio at Tuscaloosa, 
Ala.; the Atlantic Coast 
Line at Waycross; and 
the Central of Georgia at 
Columbus, Ga. In Sep- 
tember, 1909, he returned 
to. the Atlantic Coast 
Line, serving as a ma- 
chinist at Montgomery 
until October, 1910, when 
he was ‘promoted to erect- 
ing shop foreman. 





c. A. White 


as general foreman. 
mechanic, with headquarters at Waycross. 
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In July, 1914, he became day roundhouse fore- 
man, and in February, 1920, was transferred to Charleston, S. C., 
In March, 1921, he was promoted to master 


Obituary 


WILLIAM ForsytH, formerly superintendent of motive power 
of the Northern Pacific and later mechanical engineering editor 
of the Railway Age and associate editor of its successor, the 
Railway Age Gazette, 
died at Chestnut Hill, 
Pa., on December _ 3. 
Mr. Forsyth was born 
on July 2, 1852; at 
Northumberland, Pa.. 
and attended the Poly- 
technic College of Penn- 
sylvania at Philadelphia 
from 1868 to 1870. He 
entered railway service 
in the latter year as a 
machinist apprentice on 
the Philadelphia & Read- 
ing. In 1874 he was em- 
ployed by the Altoona 
Iron Company at A\l- 
toona, Pa. and a year 
later he entered the test 
department of the Penn- 
sylvania at Altoona. Mr. 
Forsyth remained on this 
work until 1881 when he 
was appointed assistant master mechanic of the Pittsburgh, Fort 
Wayne & Chicago, with headquarters at Fort Wayne, Ind. In 
1882, he was appointed mechanical engineer of the Chicago, Bur- 
lington & Quincy with headquarters-at Aurora, IIl., and in 1898 he 
was appointed superintendent of motive power of the Northern 
Pacific. with headquarters at St. Paul, Minn. In 1900, Mr. 
Forsyth was appointed mechanical engineer for the Pennsylvania 
Coal Company at Scranton, Pa., and a year later was appointed 
associate professor of locomotive and car design at Purdue Uni- 
versity. He joined the staff of the Railway Age in 1903 and con- 
tinued in this capacity until 1911, when he retired. 





William Forsyth 


J. H Setcuet, formerly secretary and president of the Ameri- 
can Railway Master Mechanics’ Association and later sales man- 
ager of Jerome & Elliott, manufacturers of metallic packing, died 
on December 13 at Cuba, 


N. Y. He was born on 
December 25, 1835, at 
South Bainbridge, Chen- 


ango county, New York, 
and in early life entered 
railroad service with the 
Galena & Chicago Union 
Railroad in its round- 
house. Soon after, he 
served a two-year ap- 
prenticeship as machinist 
with the Detroit Novelty 
Works at Detroit, Mich., 
and for several years fol- 
lowing was a machinist 
and locomotive engineer 
on the Ohio & Missis- 
sippi. Subsequently un- 
til the breaking out of 
the Civil War, he was 
a locomotive engineer on 
the Louisville & Nash- 
ville. During the first year of the war he was a foreman 
Nashville, Tenn., and from 1862 to 1868 he was a_ locomotive 
engineer cn the Little Miami Railroad. During the latter yea! 
be was promoted to assistant master mechanic in charge of the 
shops at Columbus, Ohio, which position he held until 1875, when 
he became superintendent of the Kentucky Central. From 1874 
to 1885 he was general master mechanic of the Ohio & Mississip?! 
and in the latter year he resigned to become superintendent of 
the Brooks Locomotive Works, which position he held for three 
and one-half years, when he entered the employ of the Pittsburé 
Locomotive Works as general traveling agent. In November, 
1962, he was appointed western representative and traveling agent 
for the American Locomotive Company with headquerters # 
Chicago, which position he held until October 1, 1903, when he 
became general sales manager for Jerome & Elliott. 





J. H. Setchel 





















ges 
sho 
org 
at t 
1S 
sibi 
sin, 
bet 
im] 
lab 
obt 
one 
cou 
pro 
car: 
cars 
the 
fac 
any 
pla: 

I 
dese 
faci 
pros 
take 
be 
thre 
mat 
for 
of t 
alre 
are 


wes 


Hoi 


al] 

in r 
of t 
fron 
has 


fror 


Tesu 


